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  I  
ABSTRACT 
 
 
Nowadays, the environmental understandings are much more concerned worldwide. 
Different environmental movements are established to enhance the public 
awareness. One of the hot issues is green building development. The first green 
building in Hong Kong is developed in 2002. However, there is no official review 
or assessment of the performance of green buildings in Hong Kong until now. It is 
an important issue because green buildings contribute a desirable environment for 
not only the occupants but also the community. In this study, the effectiveness of 
existing green buildings in Hong Kong are evaluated from the occupants’ 
perspective by means of survey. The occupants’ attitude is studied because they 
really know about buildings as they are the users.   
 
The study reveals that environmental awareness by the occupants is very strong but 
the knowledge of green building is still in the embryonic stage. However, the 
features of green buildings in Hong Kong are beneficial from the occupant’s 
perspective. The occupants are satisfied with the performance of environmental 
aspects in green buildings. Thus, it can be said that green features are effective in 
providing a desirable living environment. The result of survey supports the 
hypothesis that ‘green buildings in Hong Kong can provide a healthy and 
comfortable living environment from the occupants’ perspective’. The green 
buildings are highly recommended in Hong Kong construction industry for 
sustainable development.  
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CHAPTER 1 
INTRODUCTION 
 
1.1 Background 
 
Sustainable development is an issue of world wide concern, such as pollution or 
global warming. It has been defined as: to meet the needs of the present without 
compromising the ability of future generations to meet their own needs (Brundtland 
Report WCED, 1987 pp.24). ‘Within the construction industry, advanced design 
and sophisticated technologies are providing the breakthrough for the growth of 
real estate and construction development.  For example, ultra-clear glass provided 
a better interior daylighting and lower energy demand than the original external 
cladding. Building green is one of the issues which is promoted in Hong Kong 
construction industry in pursuit of sustainable development’ (Centre of 
Environment Technology, 1999).  
 
In Hong Kong, improving the living environment and quality of life in buildings is 
the expected target for the future in the construction industry. Although there are 
few buildings which have been declared to be green buildings, there are potentials 
to improve certain technologies to achieve green development. For example, reuse 
of rainwater for building cooling and irrigation will enhance water conservation.  
Green buildings are not merely providing the energy-efficiency toward the 
buildings, but also preserving the quality of life and enhancing urban living 
standards. Not only can sustainable development make a significant contribution to 
current projects, like commercial buildings, but it can also be applied to the other 
buildings such as schools and public buildings. (Hall, 2005) 
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1.2 Hypothesis 
 
The Government's policy on provision of incentives covers wider balconies, wider 
corridors and lift lobbies, communal sky gardens, communal podium gardens, 
acoustic fins, sunshades and reflectors, non-structural prefabricated external walls, 
utility platforms and mail delivery room with mailboxes.  These features are 
conducive to building a greener environment, reducing energy consumption and 
construction waste as well as promoting the use of natural renewable 
energy.   They also provide occupants with more usable floor areas, communal 
facilities and therefore enhance occupants’ convenience in many ways. Generally 
speaking, these facilities contribute positively towards improving occupant’s 
qualify of life. (Legislation Council, 2006) 
 
Green buildings promote resource conservation by including special features, in 
energy efficiency, renewable energy, and water conservation. By promoting 
resource conservation, green building design create healthy and comfortable 
environment (International Conference of Environment and Education for 921 
Earthquake, 2001). However, how can we really know that green buildings can 
bring out the expected benefits? Gray (1996) emphases the priority on users needs. 
Users’ feedback and satisfaction are effective tools to evaluate the performance of a 
building, since the people who really know about buildings in use are the people 
who use them. Accordingly, the hypothesis, which is addressed in this study, is that 
green buildings in Hong Kong can provide a healthy and comfortable living 
environment from the occupants’ perspective.  
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1.3 Objectives of the Study 
 
The uses of environmental friendly features are getting more and more popular in 
the construction industry. More green features are incorporated in recent building 
development. However, Au (2002) said that there is lack of research study showing 
the effectiveness of the green buildings in Hong Kong. It is uncertain that whether 
green buildings are able to satisfy the wants and needs of occupants.  
 
The main concept of this study is to measure the outcome of the green buildings 
from the occupants’ attitudes and to find out whether the occupants have a healthy 
and comfortable living environment provided by green buildings in Hong Kong.  
 
To encourage developers to introduce green elements in the construction of 
buildings, the Government has implemented a policy on green and innovative 
buildings since 2001 to allow green features to be exempted from the calculation of 
gross floor area of the developments concerned (Legislation Council, 2006). 
Therefore, an increase in common areas and facilities in the buildings would be 
obtained which would also improve the living environment of occupants.  
 
Nowadays, it is not only private developers who are involved in the green building 
movement, but also public housing. In Au (2002), the first green residential 
building launched by Hong Kong Housing Society is investigated. After that, more 
and more green buildings have been developed. Nevertheless, it is suspicious that 
whether they can still achieve the expected outcome. Therefore, the effectiveness of 
existing green buildings would be evaluated in this study.  
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The objectives are:  
 
1) To introduce the concept of “green building”; 
2) To review the current situation of green buildings in Hong Kong; 
3) To review the expected outcomes from green buildings; 
4) To evaluate the performance of existing green buildings in Hong Kong; 
5) To collect and analyses the occupants’ attitudes towards green building and 
non-green building; 
6) To recommend areas for further development of green buildings in Hong 
Kong. 
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1.4 Significance of the Study 
 
Ng (2001) explained that Hong Kong with its high density of people and buildings 
seems to run contrary to everything that is ‘green’ or natural. Limited resources and 
a shortage of land suitable for development has, however, made economy a way of 
life for the inhabitants of this island metropolis. The living condition is becoming 
worse. Although many so-called green buildings are constructed, there is no one 
study or evidence to prove that those green buildings are suitable for Hong Kong 
and their occupants.  
 
The promotion of green buildings has already been launched for a few years and the 
number of green buildings is increasing. It is time to investigate and review the 
performance of the green buildings in Hong Kong now. As the people who really 
know about buildings in use are the people who use them, therefore, it is important 
to understand the occupants’ attitude towards green buildings in order to enhance 
the green development. It is fundamental for the sake of not only the present 
situation, but also for the future generations. As a result, the investigation of the 
effectiveness of green buildings in Hong Kong is a crucial factor to stimulate green 
development growth.  
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1.5 Outline Methodology 
 
Several methods are used to validate the hypothesis and achieve the objectives. 
They included the general information through literature review, the local and 
overseas data from professional and government parties and the use of 
questionnaire. All of the methods are used to fulfill the objectives. The details of 
using the several methods are list as follows:  
 
First objective:  
To introduce the concept of “green building” 
A literature review of books, journals, previous dissertations and government 
publication is necessary. The definition of green building and the latest information 
in launching green buildings in current government policies are obtained from 
government publications and websites.  
 
Second objective:  
To review the current situation of green buildings in Hong Kong 
There is a need to gather the current and the latest information related to the 
buildings with green features in Hong Kong. That information is selected from 
government news, updated journals and papers, etc.  
 
Third objective:  
To review the expected outcomes from green buildings 
According to various studies and researches, information regarding the degree of 
environmental, economical and social impact is used to investigate the benefits of 
green buildings in Hong Kong. 
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Fourth objective:  
To evaluate the performance of existing green buildings in Hong Kong 
Case studies on buildings with green features in Hong Kong are conducted. The 
selected green building acts as a sample to introduce the green features in Hong 
Kong. Moreover, it is used as the target building for questionnaire surveys.  
 
Fifth objective:  
To collect and analyses the occupants’ attitudes towards green building and 
non-green building 
Questionnaire surveys are conducted so as to collect the attitude and feedback 
about green buildings from the occupants. Opinions will be obtained from the 
occupants who are living in green buildings. Moreover, the attitude and feedback 
from occupants who are living in a non-green building is also collected to act as a 
control for comparison.  
 
Sixth objective:  
To recommend areas for further development of green buildings in Hong Kong 
The findings from the questionnaire surveys are analyzed to deduce potential 
improvements on green buildings. Moreover, updated recommendations are 
acquired from the Council of Sustainable Development and other related 
organizations.  
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1.6 Structure of this Dissertation 
 
This section identifies the whole structure of the dissertation which comprised 
seven chapters totally. They make use of validating the hypothesis step by step. The 
bodies of each of the chapter are detailed as follows:  
 
Chapter 1: Introduction aims at providing the theme of the dissertation by 
introducing the background, hypothesis, objectives, significance and methodology 
of the study. It gives a general view for the readers.  
 
Chapter 2: Literature Review aims at revising the passage which related to 
concept of green buildings and appraising the related researches about the study of 
green buildings. The concept and the progression of green buildings are introduced. 
Moreover, the current situation and benefits of green buildings in Hong Kong are 
identified. Lastly, the green criteria and performance assessment are presented.  
 
Chapter 3: The Selected Green Building – The Orchards aims at giving concrete 
information about the green buildings that is used as case study for the research. 
The profile, design approach, green features and achievement of The Orchards are 
presented. In addition, the use of the non-green building is also explained.  
 
Chapter 4: Research Methodology aims at explaining how the research sample and 
data are chosen and collected. Furthermore, the design of the questionnaire 
included the principle of designing questions and the contents of the questionnaire. 
Also, the methods of data analysis are clarified in details.  
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Chapter 5: Results & Findings aims at presenting the results from green building 
occupants and non-green building occupants separately. The results are expressed 
and summarized in tables and diagrams. It gives a clear idea of the occupants’ 
attitude before the analysis.  
 
Chapter 6: Analysis of Occupants’ Attitudes aims at analyzing the data collected 
from the questionnaire survey. The attitudes from green building occupants and 
non-green building occupants are analyzed to validate the hypothesis. Besides, 
comparisons of their attitudes are also explored.  
 
Chapter 7: Conclusion & Recommendations aims at summarizing the major 
findings from the research and suggesting further development of green buildings. 
Limitations of the study and the issues for further studies are discussed.   
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CHAPTER 2 
LITERATURE REVIEW 
 
2.1 Fundamental Concepts of Building Green  
 
2.1.1 The Concept of Green Buildings 
 
The worldwide environmental concern in the construction industry raised the issue 
of the real meaning of “green building”. However, the definition of green building 
varies and there is not an internationally adopted definition (Sun, 2002). Some 
buildings which are just decorated with green plants or with gardens on podiums 
may often also be regarded as “green buildings” (Law, 2000). Purely, those green 
buildings are illustrated as buildings with some green features only.  
 
According to the Environmental Building News, green building is not only about 
adding together different green features and green benefits. It is about how different 
systems fit together to create a building that works (Environmental Building News, 
April 2005). Johnson (1993) defines that green building should involve the use of 
various resources in a way which does no prejudice to the health of people, plants, 
animals and the environment. Wolley, Kimmins and Harrison (1997) suggest that 
green approach to the built environment involves a holistic approach to the design 
of buildings, therefore, all the resources integrated into the design of the buildings. 
Their considerations towards the green building only focus on the impacts on 
building environment and performance. 
 
A green building can also be defined as any building that is sited, designed, 
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constructed, operated and maintained for the health and well-being of the occupants, 
while minimizing the impact on the environment (International Conference of 
Environment and Education for 921 Earthquake, 2001). A more detail definition 
can be found in The American Society for Testing and Materials (ASTM). It states 
that “Green Buildings” are structures including all types of residential, industrial 
and commercial that are designed, constructed, renovated and demolished in an 
environmentally sensitive and responsible manner. “Green Buildings” exhibit a 
high level of environmental, economic and engineering performance. “Green 
Buildings” concepts are applicable throughout the entire life cycle of a structure 
including design, site work, construction, operation and demolition. Moreover, 
design of “Green Buildings” aims at achieving maximum building efficiency with 
minimum use of natural resources such as energy, light and water in the building 
processes.  
 
In this study, the focus is on the impact of green buildings on the occupants and 
their quality of life in green residential buildings in Hong Kong. Therefore, the 
sample of “green building” used in this study is confined to residential development 
only. The illustrations of the term “green building” used in this study are as follow: 
It creates a sound environment for occupants in term of well-being and it promotes 
conservation of resource to minimize energy consumption and to reduce cost. The 
entire life cycle of the green building and that green features are considered as well 
as the economic, environment and performance aspects. From the economic point 
of view, it is important to save the occupants’ cost like cutting the energy bills. And 
from the environmental point of view, it is important to minimize the environmental 
impacts like reducing the use of fossil fuel. For the performance of building, it is 
important to provide a comfortable living environment for the occupants like fresh 
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air ventilation. The construction industry in Hong Kong is moving toward green 
building construction gradually at the instigation of the Government. Although 
there are plenty of studies about the positive impact to the environment and the 
benefits of green real estate development (B.E.S.T.,2001; Cole, 2000; Heerwagen, 
2000; Rocky Mountain Institute, 1998), it is necessary to appraise and study how to 
enhance the technologies towards green features to meet the requirement from 
occupants. Such researches are essential for further development of green 
buildings.  
 
2.1.2 The Progression of Green Buildings 
 
Hong Kong is a unique city with extremely high population, high transport and 
high building densities. A lot of serious environmental problems such as air 
pollution, water pollution and heavy energy consumption are resulted. The living 
environment is getting worse and therefore there is a growing concern of the 
environmental performance in Hong Kong (Au, 2002).  
 
In the past, the public was not so aware of the environmental problems. Developers 
were not generally the occupants of the buildings they had developed and therefore 
they had no incentives to invest time and money in features that can save money for 
future tenants and protect the environment (Loh, 1996). That's why, the Hong Kong 
Government start to establish the environmental policy and to create the incentives 
toward green building development, especially for developers.  
 
In 1999, the Hong Kong Environmental Assessment Method (HKBEAM) was 
developed. It is a voluntary certification of building environmental performance in 
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planning, design and construction. It aims at reducing environmental impact of new 
residential buildings using the best available techniques and within reasonable cost 
(Centre of Environmental Technology, 1999). Au (2002) explains that, 
demonstrated by the credits, the benefits to occupants in terms of healthier living, 
reduced wastage and lower energy costs are clear. Meanwhile, developers 
appreciate the boost to their corporate images. They are aware of their credits when 
designing the building which would be used as a selling point in promoting their 
estate and properties.  
 
For government, the Building Department set up the Building Innovation Unit (BIU) 
in 2000 to conduct researches and make recommendations with the intention of 
promoting the construction of environmentally friendly buildings (Building 
Department Controlling Officer’s Environmental Report 2004). Furthermore, on 27 
February 2001, the first Joint Practice Note (JPN1) on green and innovative 
buildings was issued by Building Department, Lands Department and Planning 
Department to encourage the provision of green features for the developers. JPN1 
(2001) provides incentives in the form of exemption from gross floor area and/or 
site coverage for seven specific types of green features. Such features include wider 
balconies, wider common corridors and lift lobbies, communal sky gardens for 
residential buildings, communal podium gardens for commercial and industrial 
buildings, acoustic fins, sunshades and reflectors, wing walls, wind catchers and 
funnels (Building Department, 2003).  
 
The objectives of the first Joint Practice Notes (2001) are summarized as:  
i. Adopting a holistic life cycle approach to planning, design and construction 
and maintenance; 
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ii. Maximizing the use of natural renewable resources and recycled/green 
building materials; 
iii. Minimizing the consumption of energy, in particular those non-renewable 
types; and  
iv. Reducing construction and demolition waste. 
 
Further to JPN1, the second Joint Practice Notes (JPN2) was issued by Building 
Department, Lands Department and Planning Department in February 2002. 
Similar to JPN1, gross floor area (GFA) and/or site coverage (SC) exemption is 
provided for five green features. The features include non-structural prefabricated 
external walls, utility platforms, mail delivery rooms with mailboxes, noise barriers 
and communal sky gardens for non-residential buildings.  
 
According to the Buildings Department Controlling Officer’s Environmental 
Report 2005, there is a total of 278 buildings project with one or more green 
features were approved by Building Department since the issue of the first Joint 
Practice Note in 2001 till end of 2005. Table 2.1 shows the number of approved 
green building by Building Department per year.  
 
Table 2.1 Number of Approved Green Buildings 
Year Total of Approved Green Buildings 
2001 – 2002 115 
2002 – 2003 14 
2003 – 2004 59 
2004 -2005 90 
Source: Building Department Environmental Report 2002 -2005 
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Incentives given under JPN1 and JPN2 for individual features already serve the 
purpose of kick-starting the green building movement. The industry has responded 
favorably by providing green designs over and above the scope of the JPNs. Whilst 
the momentum of green building design is picking up, it is essential to adopt a 
holistic approach to make further progress (Building Department, 2004). The 
Building Department is considering the setting up of a green labeling system for 
buildings. They have commissioned a consultancy study in August 2002 to compile 
an assessment scheme to gauge and benchmark the environmental performance of 
new and existing building in Hong Kong.  
 
Secretary for Housing, Planning and Lands, Mr Michael Suen said the Government, 
building professionals and experts are working together to develop a 
comprehensive and widely accepted green labelling system for benchmarking the 
environmental performance of buildings in Hong Kong, (Planning and Lands 
Department, 2004). Mr Suen also said there were rising community aspirations for 
environmentally friendly and sustainable buildings in recent years. ‘Developers and 
building professionals have responded positively and have taken steps to adopt 
green designs, green features and sustainable construction methods. A green 
building labelling scheme has the potential to bring benefits to various sectors of 
the community. For developers and building professionals, the scheme provides 
recognition of their building innovations and brings the additional advantage of 
promoting their image and reputation. For potential homebuyers, he said the 
labelling scheme could facilitate the making of more prudent and informed 
decisions’ (Planning and Lands Department, 2004).  
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Apart from the green building labeling scheme, Building Department 
commissioned a consultancy study in 2002 to compile a Comprehensive 
Environmental Performance Assessment Scheme (CEPAS) for the new and existing 
buildings in order to provide impetus to the promotion of green buildings. ‘The 
fundamental objective of the study is to attract the industry and building owners to 
upgrade the environmental performance of buildings. In 2003, a research was 
carried out on existing local and overseas assessment schemes to ensure that 
CEPAS would summarize the forefront sustainability assessment principles. 
Therefore, a questionnaire survey and a discussion forum were held to solicit views 
from over 100 stakeholders’ organizations and building user groups’ (Building 
Department Environmental Report 2003). Furthermore, the consultation of CEPAS 
report was carried out in 2004 which provided details of the proposed assessment 
scheme including the assessment criteria and scoring method for expert panels on 
specific fields relating to the core aspects of sustainability (Building Department 
Controlling Officer’s Environmental Report 2004). At the end, the consultancy 
study on the development of CEPAS was completed in 2005. The findings and 
recommendations from the consultant were referred to the Provisional Construction 
Industry Co-ordination Board for forging consensus on a model of building 
environmental assessment scheme suitable for industry-wide application (Building 
Department Controlling Officer’s Environmental Report 2005).  
 
In the past decade, Hong Kong people have been concerned about the green issues 
for their living area. However, they are only just beginning to consider how best to 
balance continued economic development with care for our natural surroundings 
and to understand how both these considerations affect the quality of life in our city 
(Council for Sustainable Development 2004). It is time to review the current 
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situation toward green buildings in Hong Kong. It means that it is necessary to 
investigate whether existing green buildings can improve the quality of life or not.  
 
2.1.3 The Current Situation in Hong Kong  
 
In 2001, the Hong Kong Government has implemented the policy on the green and 
innovative buildings. It included the exemption from the calculation of gross floor 
area (GFA) of the green features in the development projects. In the Legislative 
Council meeting on 26 April 2006, the Administration advised to Council that it 
would review the effectiveness of the relevant incentives. Moreover, it would 
consider the introduction of other measures to encourage the use of green materials 
and the provision of green facilities in buildings, such as those concerning energy 
saving, waste sorting, use of renewable energy and roof greening.  
 
Since the introduction of the above measure, the Hong Kong Government has been 
monitoring the provision of green features in building developments. ‘In June 2006, 
the Building Department has initiated a review of the effectiveness of the incentive 
measure. The Building Department has received the positive and supportive 
feedbacks from the initial review. It revealed that the exempting of the green 
features from calculation of GFA will bring another problem. The floor area of 
these additional features has been already increased the bulk and density of the 
buildings and affected the surrounding environment’ (Legislative Council, Nov 
2006). Therefore, more green and innovative features are proposed and encouraged 
by the Hong Kong government. ‘It will continue the promotion of green and 
innovative building construction by introducing more incentives for developers and 
will continue the comprehensive review of the Building Ordinance. The 
Chapter 2 – Literature Review 
 
 
  - 18 -  
comprehensive review is expected to be completed in early 2007’ (Buildings 
Department, 2006).  
 
Past experiences with green buildings have not been without obstacles. Van Bueren 
(2000) points out that the building policies of the past decades show the ambiguous 
results. Lok (1997) finds that the attitude from developers and building owners 
towards green building practices in the Hong Kong construction industry is rather 
short-term and economic-oriented. 
 
Apart from the previous measure that exempts the GFA by using green features, 
other measures are also promoted by the aid of other Departments lately. According 
to the Press Release from the Legislation Council Meeting on 1 November 2006, 
first of all, the Electrical and Mechanical Service Department has issued the codes 
of practice and established the guidelines to facilitate the installation of energy 
conservation and renewable energy power systems. ‘As far as roof greening is 
concerned, the Architectural Services Department aims to implement green roof 
projects for new building as far as practicable, and also encourages developers to 
incorporate green roof features into their private building projects. Besides, the 
Environmental Protection Department encourages housing estate to adopt waste 
separation modes and recovery facilities that best suit the characteristics and design 
of buildings. It has published a “Guidebook on Source Separation of Waste in 
Residential Building” for the reference of the trade and the public. Staff from the 
Environmental Protection Department also visits housing estates to give advice on 
feasible waste recovery modes based on the physical settings of individual estates. 
Last but not the least, to promote separation of waste at source, the Environmental 
Protection Department and Building Department are working together to explore 
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the feasibility of introducing statutory requirements for new buildings to reserve 
floor space on each floor for the provision of a refuse storage and material recovery 
room. Such room will facilitate the separation and recovery of waste’ (Legislation 
Council Meeting, 2006).  
 
As various Government departments pay more efforts in the green issues, it is 
undoubtedly to believe that the promotion of the green issues is continuing and 
progressing with the intention of encouraging the developers to incorporate more 
green features into their development projects.  
 
2.1.4  The Benefits of Green Buildings 
 
Green buildings offer widespread benefits to a number of building industry 
stakeholders. The fundamental reduction in relative environmental impacts, coupled 
with superior interior environmental conditions, benefits building occupants, other 
stakeholders, and society as a whole (Hawken, P. Lovins, A. Lovins, L.H., 1999). 
The benefits of green buildings should be pretty clear. They are healthier for the 
earth and healthier for the occupants and the trespassers physically and mentally. 
The green building offers huge economic savings over the lifetime of the building 
(Chiras, 2004).  
 
Au (2002) says that as everyone probably knows from their own experience, people 
care deeply about the health of their families and always want to save money where 
they can. Green building meets these desires by improving indoor energy efficiency 
and thus reducing electric and gas bills, and by offering a practical way for people 
to preserve the environment through reduced resource consumption. Hall (2005) 
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points out that, according to the survey1 in the UK in the summer of 2004, home 
buyers want to know how their homes rate for energy efficiency and running costs, 
with 84% prepared to pay an extra 2% on the purchase price for an eco-friendly 
home. On the other hand, 87% of home buyers want their homes to be 
environmentally friendly. It shows that the home buyers are willing to pay more for 
greener housing and more concern about the performance of buildings, the 
surrounding environment and the quality of their home.   
 
Hawken (1999) explains that green buildings typically incorporate superior air 
quality, abundant natural light, access to views, and noise control. Effectively, each 
of these qualities benefits the occupants living in green buildings, making green 
buildings better places to live but also work. The occupants want and value many 
green building features, such as superior indoor and outdoor air quality and control 
of air ventilation. Green building design is one of the most important steps that can 
be taken towards sustainability on a large scale in construction industry.  
 
2.1.5 The General Green Criteria 
 
In the past few years, there is a large number of building which claimed to be green 
buildings. In certain circumstance, these claims are made because the building has 
undergone assessment such as Hong Kong Building Environmental Assessment 
Method (HKBEAM), British Research Establishment’s Environmental Assessment 
Method (BREEAM) or followed recommendations published by organizations such 
as Building Services Research and Information Association (BSRIA) or 
 
1 A total of 912 would be home buyers tool part in the online survey, conducted by Mulholland 
Research & Consulting.  
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Construction Industry Research and Information Association (CIRIA), or the 
building has won one or more of the growing number of green awards such as 
Green Building Award, the HVCA/Independent on Sunday’s Green Building of the 
Year Award (Grey, 1998). However, the standard of the criteria in various cases are 
not the same. The labeling of the ‘green building’ is not recognized congruously. 
Therefore, it is important to identify the green criteria which are used to justify 
green claims for the buildings. The future development of the environmentally 
benign buildings would be recognized consistently. In 1996, Construction Industry 
Research and Information Association (CIRIA) carried out a survey about the 
attitude of green criteria by the clients, developers, designers and building users. 
‘The objective of the study didn’t aim to produce a set of guidelines to be used in 
achieving a green building, nor is this study intended to be used as a checklist of 
criteria that could be used to designate a building as green. The main objective was 
to identify the criteria which have been used to justify green buildings. As a result, 
the full range of influences on the development of future environmentally benign 
buildings can be recognized and promoted to maximize environmental 
improvements’ (Grey, 1998).  
 
According to the result by CIRIA (1998), the respondents felt that the design of a 
building for waste minimization measures was valid for assessment of building 
green. Moreover, it was valid for the building with low maintenance and flexible 
design, which rather than the used of pre-fabricated or modular building, because of 
the impact on the cost-in-use of a building. Importantly, high levels of respondents 
felt that the use of measures to increase indoor comfort were valid in the occupant 
comfort criteria. Respondents expected that the quality of indoor air should be high 
for green building. For energy issues, most of respondents agreed that the use of 
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low energy lighting, use of energy efficient equipment and high performance 
facades or windows were the major criteria in the energy efficient building. For 
building and environmental management, the highest percentage of respondents 
who considered that the building and environmental management should include 
the implementation of an environmental management system or the production of 
environmental policy.   
 
It is shown that the criteria for building green which considered by the respondents 
comprised in a broaden range. The criteria can be grouped in different areas such as 
high energy efficiency, integrated building design, effective environmental 
management, sustainable use of resources, enhancement of the natural environment, 
water efficiency and so on (Grey, 1998). According to the result, people are aware 
about the performance of the green buildings.  
 
2.1.6 Assessment Approach in HKBEAM  
 
The Hong Kong Building Environmental Assessment Method (HKBEAM) was 
established in 1996 which aims at promoting environmental friendly design, 
construction, commissioning, management, operation and maintenance practice for 
both new and existing buildings. HKBEAM is Business Environment Council 
(BEC) latest initiative and one which it hopes will have a profound effect on the 
building industry (Ho, 1999). In mid-may of 2005, almost 100 premises has been 
assessed and labeled by HKBEAM. Successful buildings are awarded with 
HKBEAM certificate and rating according to their performance which 
demonstrated the low energy design and reduced environmental impact (HKBEAM 
Society, 2004).  
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Different assessment methods in use world-wide arrange performance aspects 
under different headings to reflect the preferences of the tool developer (HKBEAM 
Society, 2004). In HKBEAM, the issues considered for the assessment include 'the 
following performance categories: site aspects, materials aspects, energy aspects, 
water aspects, indoor environmental quality and environmental innovations 
(Mauncell AECOM, 2005). According to Hong Kong Building Environmental 
Assessment Method Society (2004), the performance categories are explained as 
follows:  
 
Site Aspects focus on the land use and its location with respect to local 
transport and amenities, planning and design. It takes into account of both 
beneficial and negative impacts on neighbours and the development itself. 
From an environmental perspective, credit will be given where new buildings 
make use of sites that have already been developed or reclaimed. In addition, 
the design of building should include the access of daylight to the 
neighbouring sensitive buildings and no negative impact on neighbouring 
building is established for building development.  
 
Material Aspects means the amount and range of materials, which is a 
significant use of natural resources, used in the construction, operation and 
maintenance and so on. And the uses of such materials are opportunities to 
reduce environmental impacts. Credits are awarded when 50% of building 
elements, for instance, the precast facade, has been off-site and 50% of 
rapidly renewable materials are used in the building. Furthermore, 
implementation of a waste management system and related facilities are 
provided for sorting and proper disposal of demolition materials and 
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recovered materials. 
 
Energy Aspects are the category which the design of buildings and systems 
should enhance the energy efficiency and energy conservation. Credits are 
awarded for the buildings if it is available for enhancing the energy 
performance, the provision of energy efficient system and equipment, and the 
provision of energy management. For example, the use of controlling system 
and devices for lighting.  
 
Water Aspects includes the requirement of improving the utilization and 
conservation of water resources. The owner should ensure that the quality of 
potable water delivered to building users is satisfactory. In order to achieve 
the concept of water conservation, the systems, for instance irrigation system, 
should be installed in the building. Also, the provision of plumbing and 
drainage system can provide for separation of grey water from black water.  
 
Indoor Environmental Quality included buildings should provide safe, healthy, 
convenient and efficient indoor spaces, but with optimum use of energy and 
other resources. The provision of hygienic refuse collection system should be 
provided to reduce risk of odours entering occupied area or public areas. 
Importantly, it should be demonstrated that the adequacy of ventilation in all 
normally occupied can be achieved by natural means. For lighting 
performance, the lighting quality and maintenance aspects of lighting system 
should be controlled in both common areas and service area of a building. 
The noise isolation should be stated from the neighbouring building or within 
the building. Moreover, the building should be demonstrated that the amenity 
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features, for instance, the balconies, mail room, lift lobbies, etc, are provided 
for enhancing operation, maintenance and engineering services.  
 
Environmental Innovations is the category which allows for an owner to 
submit any innovative techniques or performance enhancement in order to 
award the bonus credits. The innovative techniques should improve the 
environmental performance of a building development during any part of its 
life cycle. The benefits may related to sustainable living, energy use, material 
use, improved comfort, reduced pollution, etc. For example, the features used 
should be in result with higher levels of service, energy, water or material 
savings.  
 
Both new and existing buildings are assessed according to the above performance 
categories while the uses of green features or non-green features are also 
considered in the assessment. If more criteria are met, then more credits are gained. 
The overall assessment grade is based on the percentage of the applicable credits 
gained. The award is classified in different grades as shown in table 2.2  
 
Table 2.2 The Overall Assessment Grade in HKBEAM 
 Percentage of Credits Ratings 
Platinum 75% Excellent 
Gold 65% Very Good 
Silver 55% Good 
Bronze 40% Above Average 
Source: Hong Kong Buildings Environmental Assessment Method Society 
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2.2 Critical Appraisal on Related Research 
 
2.2.1 Au’s Research 
 
In 2002, Au Po Lam, Bonnie conducted a research on whether green building is 
desirable in Hong Kong, from the occupants’ perspective. The objective of the 
study is to evaluate existing green buildings in Hong Kong and investigate the 
occupants’ desirability towards green building by means of surveys. It is similar to 
this research which analyzes the effectiveness of green building in Hong Kong 
from occupants’ perspective. Although the research objectives are similar, there are 
differences in circumstance and context.  
 
Au carried out on the research in 2002 using a large-scale green residential 
development, namely Verbena Heights, as the sample estate to investigate the 
occupants’ perspective towards green buildings. At that time, Verbena Heights was 
the one and only one green residential building recognized in terms of the award 
offered by Hong Kong Institute of Architects in Hong Kong. Nowadays, there are 
over 200 green buildings approved by Building Department. The identification and 
function of the green buildings are further improved to fulfill the needs of green 
issues in Hong Kong.  
 
Moreover, there are more occupants aware of green buildings and green features. 
Therefore, it is time to review the most updated situation of green building 
development in Hong Kong. The sample building chosen in this research is The 
Orchards which has already acquired the ‘Excellent’ rating under the Hong Kong 
Building Environmental Assessment Method. The standard for assessment is 
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universal with the intention that the awarded building is highly recognizable in the 
building industry. Accordingly, the sample building used for survey in this study is 
more credible and pertinent.  
 
The green features in Verbena Heights include various aspects such as natural 
ventilation, natural lighting, water conservation, waste management, noise 
mitigation, energy saving, enhanced quality of internal space and green property 
management. In The Orchards, aspects of green features are similar to that in 
Verbena Heights. However, more additional and economical green features are 
used in The Orchards. For example, solar powered landscape lighting system, 
acoustic fins and so on. The comparison of green features for these two residential 
buildings is shown in table 2.3. There are more green features in The Orchards than 
that in Verbena Heights. Therefore, the range of study on green features on green 
building in this research is boarder than that in Au in 2002. The occupants’ attitude 
towards innovative technology is also investigated in this study. The findings in 
The Orchards are more useful and broader than that in Verbena Heights.  
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Table 2.3 Comparison of Green Features between The Orchards and The Verbena Heights 
 Verbena Heights The Orchards 
Building 
Materials 
? Prefabrication construction 
? Reusable formwork 
? Recycled rubber flooring 
? Aluminum system formwork 
? Precast facades  
? Semi-precast balconies 
Natural 
Ventilation 
? Sky garden 
? Openable large window 
? Sky garden 
? Openable large window 
Natural 
Lighting 
? Openable large window 
? Sunshading devices 
? Natural illumination in lift lobbies 
? External sunshades 
Water 
Efficient 
? Low flush water system ? Dual flush toilets 
? Flow control taps in toilets 
? Rainwater for irrigation 
Waste 
Management
? Recycling bins 
 
? Refuse recycling 
? Waste separation facilities 
Noise 
Mitigation 
? Setback 
? Self-screening 
? Acoustic screens 
? Noise barriers 
? Open area 
? Acoustic Fins 
Energy 
Saving 
? Orientation 
? Varying height of buildings 
? Solar powered landscape lighting 
system 
? Lighting system with photoelectric 
switches 
? Lighting system with timer controls 
Enhanced 
Quality Of 
Internal 
Space 
? Wider lift lobby ? Widened lobbies with openable     
windows 
? High ceiling 
? Windows at opposite sides of the 
room 
Green 
Property 
Management
? Green activities 
 
? Children’s planting area 
? Landscape garden 
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2.2.2 Environmental Impact on Green Buildings 
 
Preventing Global Warming 
The term global warning is specific to the climate change that the temperature 
increases worldwide. It is the observed increase in the average temperature of the 
Earth’s near-surface air and oceans in recent decades and its projected continuation 
(Wikipedia, 2006). The causes of global warming by buildings are mainly the 
emission of carbon dioxide, chlorofluorocarbon in the process of burning of fossil 
fuel for energy generation and the release of refrigerants (Lok, 1997). The energy 
consumption for the residential buildings comes from the air conditioning, artificial 
lighting, refrigerants and electrical appliances. Therefore, the promotion of using 
natural lighting, natural ventilation in green buildings is valid to prevent global 
warming.  
 
Maximizing Solar Energy  
Utilization of solar energy instead of only providing artificial lighting is critical in 
green buildings. To achieve the effectiveness of natural lighting, it is important to 
consider the location, size and type of glazing in a building. Light coming from 
glazing on the south facing elevation of a building provides the most pleasant light 
and is most suitable (Bright and Lown, 1989). Moreover, the specific green design 
can incorporate both artificial lighting and natural lighting. For example, the solar 
powered landscape lighting system can stores up solar energy at daytime while use 
is at night.  
 
Mitigating Noise Pollution 
The common practice to mitigate the noise in Hong Kong is setback of blockings, 
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using appropriate soundproof enclosure around noise emitters (Cheung, 1999). In 
green building, the design concept to reduce noise pollution brings about the 
environmental impact. It can be seen by providing the sky garden or podium and 
using insulated façade near noise sources. Moreover, the location and orientation of 
green buildings can also help to mitigate the noise pollution. Buildings can be 
located in the quieter area of a site with windowed facades facing the tranquil side, 
and heavy, windowless walls facing the sources of noise (Chiara et al, 1995).  
 
Minimizing Air Pollution 
The major air pollutants found in the indoor environment include formaldehyde, 
volatile organic compounds, micro-organisms, pests and radon etc (National 
Research Council, 1999). They can affect the respiratory system, comfort and 
well-being of the occupants. Actually, the high concentration of indoor air 
pollutants can be diluted to acceptable levels by increasing the ventilation rate (Lok, 
1997). So the advocating of natural ventilation in green building, like large 
openable windows, is essential to increase the air circulation. The air pollution 
problem can then be minimized in green building reasonably to create a healthy and 
comfortable living environment.  
 
Conserving Water Resource  
A large amount of water is consumed throughout the life of building, especially 
during the operation. The occupants use water for flushing, cleaning, drinking and 
so on. As a result, the green design of controlling the use of water is introduced by 
using dual flush toilets, flow control taps in toilets. Furthermore, instead of being 
flushed down the drain to end up in a septic tank or sewage treatment plant, 
waterborne wastes are used to nourish plants that provide beauty, humidity and 
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food (Chiras, 2004). In addition to the conservation of clean water resource, both 
fresh water and foul water, it is essential to pay attention to the environmental 
impact caused by the discharge of polluted water and sewage (Lok, 1997).  
 
Reducing Waste Materials 
At present, the waste materials from domestic, commercial and manufacturing 
sectors are treated by landfilling, incineration etc in Hong Kong (Law, 2000). Water 
materials include wood, paper, soil and concrete from construction waste. In fact, a 
lot of them can be reused or reproduced after additional treatment. As a result, 
waste management of refuse recycling and waste separation facilities is promoted 
by green development (Swire Properties, 2004). It is not only making use of 
discarded materials, but also solving the problem of waste disposal.  
 
Enhancing Environmental Awareness 
Development of green buildings can increase the awareness of environmental 
issues. Even in green building, there are opportunities to increase awareness about 
the environment. Wilson (2005) explains that children growing up with green 
features will consider that as the norm. He also mentions that green buildings offer 
a direct connection with the natural environment. It is because it may also nurture a 
more wholesome relationship with that environment among populations. On the 
other hand, for those people who are not living in green building, it is also possible 
for them to understand the vision of green development. The promotion of green 
building and growth of green development in Hong Kong encourage the public to 
know more about the environment. 
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2.2.3 Overseas Experience of Green Buildings 
 
Attitude toward Green buildings 
The attitude toward green building in foreign countries may be different from that 
in Hong Kong. It is because of the different living style, climate, use of resources 
and so on. Even though people recognize that green development is important, but 
they may having their own reason. In the construction industry, different parties 
often have different reasons for promoting a green building. ‘The architect may 
promote environmental measures because they feel it is right thing to do. The 
facilities manager who will take care of a building may recognize inherent 
durability and maintenance advantages. And the owner may look strictly at 
bottom-line financial benefits of green’ (Wilson, 2005).   
 
In the United State, many surveys about the environmental conscious consumer 
behaviour are conducted as part of a market research on general consumer trends 
(Au, 2002). According to the report by Johnston (2000), the following attitude from 
the public are observed.  
 
First of all, most of the green homebuyers find that green features are important for 
them to take the home-buying decision. The green features are related to energy 
efficiency, water efficiency, healthy indoor air quality, preservation of natural 
resource and so on (Denver HBA Built Green Consumer Awareness Survey)2. Next, 
Johnston concludes that the environmental package3 is the most important reasons 
for homebuyer in purchasing a home (Colorado Production Builder ‘Environmental 
 
2 Survey composition: 626 homebuyers (1997-1998) in Denver, Colorado metro area.  
3 Environmental package: green features incorporating for purpose of energy saving, water saving, 
good indoor air quality and preservation of natural resources.  
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Development Survey)4. Finally, the survey from The Genesis Group in Denver, 
Colorado reports that more than half of the public regards green features are very 
important.  
 
Green features are essential factors for the Americans in purchasing their desired 
home (Chiras, 2004). Americans consider that green building is effective. By 
comparing the situation from United States to Hong Kong, the attitude of general 
population may be different. The development of green building in Hong Kong is 
still in the preliminary stage. Moreover, Hong Kong is a densely populated place. 
Therefore, the benefits from living in green buildings will be different from that in 
United States. The results of the market research may not be applied to Hong Kong 
directly but it is possible for the building construction industry to act as a reference 
to improve the green buildings in Hong Kong.  
 
Assessment Methods 
In Hong Kong, HKBEAM is one of the assessment methods for evaluating the 
performance of new and existing building in term of building green. Similarly, 
there are different types of assessment method in considering the environment 
criteria in the foreign countries. For example, British Research Establishment 
Environment Assessment Methods (BREEAM), Building Environmental 
Performance Assessment Criteria (BEPAC), Leadership in Energy and 
Environmental Design (LEED) and so on. Johnson (1993) pointed out that different 
building performance assessment methods are not direct competitors but are each 
intended for use in different situation. The decision of what is the proper standard 
depends on the values of each society (Barron, 1992). It is true that different 
 
4 A post-occupancy survey conducted by McStain Enterprisee of Boulder, Colorado, United States. 
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countries have different standards under the same environmental problems to assess 
the building. Different methods with different environmental criteria have their own 
values.  
    
Benefits of Green Buildings 
Due to the different living conditions between Hong Kong and foreign countries, 
the benefits from green building are not the same.  
 
For energy saving system, the use of high-performance glazing, thermoactive slabs, 
chilled ceilings and displacement ventilation systems are used successfully in 
Western Europe. Specially, the thermoactive slab systems are well known in 
Switzerland and Germany as it is possible to save up to 60% of the energy use 
compared to conventionally designed and constructed building (International Green 
Building Conference and Exposition, 2002). ‘The track record of the ‘BATISO’ 
buildings is to decouple the ventilation system from the heating and cooling 
systems. The heating and cooling systems could consist of a radiant system of 
water loops operating at moderate temperatures. The ventilation air would normally 
be supplied at 18? - 20? and an air-to-air heat exchange on the building exhaust 
system recovers any heating or cooling energy available before the exhaust air is 
dumped out of the building. It can provide superior indoor comfort conditions when 
compared to traditional ‘all-air-system’. Moreover, due to the small water pipes 
with no insulation and small ducts with no insulation, it is possible to minimize the 
mechanical space and lower energy consumption’ (Geoff, 2002).  
 
In Chicago, green development is a key factor in preservation of open space. It 
protects the farmland and provides ecosystem benefits. The Village Homes in Davis, 
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California, Prairie Crossings north of Chicago incorporate sustainable agriculture as 
a key component of the development (Wilson, 2005). He also explains that houses 
in Chicago are always located on steeper topography. So the flatter land best suited 
for agriculture remains in productive use. At the same time, green development 
helps to reverse the loss of community and return to people-focused 
neighbourhoods in which residents interact with their neighbours (Edwards and 
Turrent, 2000).  
 
Towards economic benefit, green building can increase the property value. The 
lower operating cost in green buildings increases the net operating income in the 
buildings (Wilson, 2005). According to the publication5 by the New Building 
Institute, the increase of net operating income can increase the appraisal value by 
ten times the annual cost savings of the building  
 
Since the history of green development in Hong Kong is not as long as foreign 
countries, the benefits obtained are not significant when compared to them. 
However, it is feasible to introduce some advanced technology and ideas into Hong 
Kong such as the materials use, energy saving system and design of the green 
buildings. It must take a big step in the development of green buildings in Hong 
Kong.  
 
5 Benefits Guide: A Design Professional’s Guide to High Performance Building Benefits.  
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CHAPTER 3 
THE SELECTED GREEN BUILDING – THE ORCHARDS 
 
3.1.  Profile of the Green Building 
Basic Information  
Property Name:  The Orchards 
Location:  3 Greig Street, Quarry Bay, Hong Kong 
Building Type:  Private Residential Building  
Number of Block:  2 
Construction Period:  06/08/2001 – 31/03/2003 
Contract Sum:  HK $ 497.5 million 
Site Area:  5,740 square metres 
Gross Floor Area:  56,756 square metres 
Typical Floor Area:  502 square metres 
Residential Unit  
Number of Storey:  38 per block (6/F – 49/F) 
 Carparks (G/F – 2/F)  
 Podium & Club House (3/F, 5/F) 
Number of Units: Total 442  
 (436 typical units & 6 penthouse units) 
Sizes of Unit:  790 – 1,147 square feet (typical units) 
 1,508 – 1,700 square feet (penthouse units) 
Floor Height:  3.15 metres (typical units) 
Project Team  
Client:  Swire Properties Limited  
Architect:  Wong & Ouyand (HK) Limited 
Structural Engineer:  Meinhardt (C&S) Limited 
E&M Consultant:  J. Roger Preston Limited 
Quantity Surveyor:  Hip Hing Construction Company Limited 
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3.2. Design Approach of The Orchards 
 
The whole design of The Orchards revolves around the concept of green living 
which included the abundant natural greenery and space. The impact of the 
development toward the surrounding environment, such as air quality, noise impact, 
transportation and pedestrian access, was carefully considered from the early 
site-planning phase. The developer integrated the environmental consideration into 
building designs and layouts, for instance the design of maximizing the energy 
efficiency is made by the best use of natural lighting and ventilation and including 
sunshades and glazing to reduce heat gain. The Orchards redefines the nature of 
home with an integrated green design that enables residents to enjoy relaxed and 
quality living in a highly convenient location (Swire Properties 2006).  
 
Specially, there are two communal sky gardens at each of the two residential 
buildings that are planned and designed to create a pleasant and healthy living 
environment for residents of all ages. Residents can take a breath of fresh air at the 
two themed sky gardens which situated at 17th floor and 32nd floor in each tower. 
Moreover, a designed pedestrian access with beautified streetscape has especially 
designed to rejuvenate the community for the benefit of the people living and 
working in Island East (Swire Properties 2003).  
 
In order to achieve the concept of green living, the green construction methods 
were also thoroughly explored. For example, there are the adoption of the 
prefabricated elements for building external facades and balconies. The located 
methods are best suited to the nature of the development and the surrounding area 
while minimizing negative impact to the environment.  
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The Orchards is regarded as a well-planned and perfectly integrated programme. 
The developer had a strong determination to establish The Orchards as the premium 
residence in the area amidst a very old and unattractive neighbourhood. The 
development of The Orchards was focused and carefully designed to enable the 
developer to sell not just brick and mortar but also a healthy and stylish living 
experience (The HKMA/TVB Award for Marketing Excellence 2004). 
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3.3. Green Features in The Orchards 
 
The design of The Orchards includes various green features which can be 
categorized into different items. They are the building materials, natural ventilation, 
natural lighting, water efficient, waste management, noise mitigation, energy 
saving, enhanced quality of internal space and green property management as 
shown in table 3.1. Details of the green features are discussed as follows one by 
one.  
Table 3.1  Summary of the Green Features in The Orchards 
 Type of Green Features Green Features in The Orchards 
Building Materials  
• Loss-form construction system 
• Precast facades 
• Semi-precast balconies 
• Aluminum system formwork 
Natural Ventilation 
• Sky garden 
• Openable large window 
Natural Lighting 
• Natural illumination in lift lobbies 
• External sunshades 
Water Efficient 
• Dual flush toilets 
• Flow control taps in toilets 
• Rainwater for irrigation 
Waste Management 
• Refuse recycling 
• Waste separation facilities 
Noise Mitigation • Acoustic Fins 
Energy Saving 
• Solar powered landscape lighting system 
• Lighting system with photoelectric switches 
• Lighting system with timer controls 
Enhanced Quality of 
Internal Space 
• Widened lobbies with openable windows 
• High ceiling 
• Windows at opposite sides of the room 
Green Property Management 
• Children’s planting area 
• Landscape garden 
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3.3.1. Building Materials 
 
Loss-form Construction System 
A loss-form construction system as shown in figure 3.1 & 3.2, which is a slim 
precast concrete panel used as permanent formwork finished with external tiles for 
in-situ concreting, is used in The Orchards. It involves the precast loss-form panel 
and corner unit which are used for the facades. The loss-form precast panels are 
used as permanent formwork together with aluminum formwork for the inside. The 
loss-form panel is made of precast concrete and cladding at the factory and 
transported to the site. For installation of the tile grout, the tile filet is used. The 
construction sequence is as shown in the figure 3.3 (Poon, 2001).  
 
1. Loss-form panel lifted to designate location.  
2. Brace lost form panel with kicker. 
3. Erect intend wall and slab formwork. 
4. Pour wall, slab and beam concrete.  
  
Fig. 3.1 Precast loss-form panels Fig. 3.2 Precast loss-form panels 
Source: The Hong Kong Polytechnic University (http://www.cse.polyu.edu.hk/) 
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Fig.3.3 Loss-form construction sequences 
Source: The Hong Kong Polytechnic University (http://www.cse.polyu.edu.hk/) 
The loss-form construction system can minimize the use of aluminum formwork for 
the external side as shown in figure 3.4 because it is a permanent formwork which 
is used as facade precast concrete cladding. As a result, the waste on-site can be 
reduced.  
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Fig. 3.4 Location of loss-form panel & precast panel in external side 
Source: The Hong Kong Polytechnic University (http://www.cse.polyu.edu.hk/) 
 
Precast Facades & Semi-precast Balconies 
The innovative precast construction technology is used for precast façade units as 
shown in figure 3.5. Precast units include window frame, staircase and even 
cladding panel in the project in order to keep clean on-site and mitigate the noise 
pollution by reducing the amount of in-situ formwork assembling and concreting 
work. Two types of precast facades are used which one with external sunshade and 
one with two window facade units as shown in figure 3.6. 
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Fig. 3.5 The use of precast facades 
during construction 
Fig.3.6 Precast facade 
Source: The Hong Kong Polytechnic University (http://www.cse.polyu.edu.hk/) 
 
Furthermore, the semi-precast balconies as shown in figure 3.7 are used in the 
project. After the installing of the drainage system, concreting and finishes are 
applied. This technology is not only enhancing the work processing and assuring 
construction quality, but also shorten the construction cycle time, tighten the project 
supervision and improve the site safety.  
 
 
Fig.3.7 Semi-precast balcony 
Source: The Hong Kong Polytechnic University (http://www.cse.polyu.edu.hk/) 
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Aluminum System Formwork 
Another green construction features is replacing the conventional timber formwork 
system by aluminum formwork as shown in figure 3.8. The aluminum formwork is 
mainly used for one side of the loss-form system and for the slab and beams 
construction. This is the first private sector project to adopt a combination of 
aluminum with precast concrete façade (Hiphing Construction, 2003). Aluminum is 
easy to handle due to its lighter weight. In addition, it is environmental friendly 
which can be reused over 100 times. It can be recycled after being reused until the 
tower construction is completed. It reduced the amount of waste generated when 
fixing the formwork  
 
 
Fig. 3.8 The Use of Aluminum Formwork 
Source: The Hong Kong Polytechnic University (http://www.cse.polyu.edu.hk/) 
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3.3.2. Natural Ventilation 
 
Sky Garden 
Two themed sky gardens, Japanese and English style, are situated at 17th floor and 
32nd floor in each building respectively as shown in figure 3.9. Many native plants 
and fruit trees are planted. It is not only enhancing the green living environment, 
but also enhancing air circulation. The floor plan of the sky garden is shown in 
figure. 3.10 
 
 
Fig 3.9. Available of large openable    
windows in The Orhcards. 
Fig. 3.10. Floor plan of sky garden 
Source: Swire Properties Limited 
(http://www.swireproperties.com) 
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Openable Large Window 
Natural ventilation in the residential buildings is provided by openable window to 
increase the speed of air flow in and out directly. The habitable rooms and typical 
floor lift lobbies in The Orchards are designed with large openable windows. As 
shown in figure 3.11, many windows are installed to enhance cross ventilation.  
 
Fig. 3.11. Openable windows for each apartment 
Source: Swire Properties Limited (http://www.swireproperties.com) 
 
 
Chapter 3 – The Selected Green Building – The Orchards 
 
 
  - 47 -  
3.3.3. Natural Lighting 
 
Natural Illumination in Lift Lobbies 
Large openable windows are installed in lift lobbies to enhance the natural 
ventilation as shown in figure 3.12. They can also maximizing the use of natural 
lighting. The design admits a large amount of solar energy into the lobbies. So, the 
use of electrical lights can be reduced in order to decrease the energy consumption.  
 
Fig. 3.12. Lift lobby with natural lighting 
Source: Swire Properties Limited (http://www.swireproperties.com) 
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External Sunshades 
External sunshades are installed for both bedroom and living room. Like a small 
canopy, an external sunshade is mounted on the external wall for each floor as 
shown in figure 3.13. They reduce the unwanted sunlight, heat gain and glare 
during daytime.  
 
Fig. 3.13. Mounted sunshades on external wall 
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3.3.4. Water Conservation 
 
Dual Flush Toilets & Flow Control Taps in Toilets 
All apartments in The Orchards are equipped with dual flush toilets and flow 
control taps to save water. The reduction in consumption of water leads to 
economic benefits as less water fee is paid by the occupants. Other than water 
conservation, it can also enhance the efficiency of public sewage treatment. Less 
amount of water is used, less treatment of wasted water is required.  
 
Rainwater for irrigation 
Rainwater for irrigation is a common method to recycle the use of water. It has a 
significant effect toward water consumption. According to Environmental, Health 
& Safety Report (Swire Properties, 2003), rainwater is used to reduce freshwater 
consumption for irrigation by about 33%.   
 
3.3.5. Waste Management 
 
Refuse Recycling & Waste Separation Facilities 
Many wastes from domestic use can be reused. Therefore, refuse recycling 
movement is launched in The Orchards. In addition, for those waste which cannot 
be reused, they will be separated according to their type of materials. The waste 
management can increase the occupants’ environmental consciousness and 
awareness of what type of wasted materials can be recycled. 
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3.3.6. Noise Mitigation 
 
Acoustic Fins 
Acoustic fins are mounted on the external wall to eliminate the noise impact from 
the traffic next to the building. It is effective to mitigate the excessive sound from 
the surrounding.  
 
3.3.7. Energy Saving 
 
Solar Powered Landscape Lighting System 
To reduce the energy consumption, but keeping on providing the services for the 
occupants, solar powered landscape lighting system is installed in the podium and 
access. The lighting system can stores up solar energy at daytime while it can be 
released to use at night.  
 
Lighting System with Photoelectric Switches & Timer Controls 
Energy efficient lighting systems are also available in public area, like floor lift 
lobbies and carpark. Since the use of those public areas is not so much from time to 
time, photoelectric switches and timer controls are used to minimize the energy 
waste. When there is nobody in public area, the lighting system will be 
automatically switched off and switched on if somebody is passing through the area. 
Similarly, lighting system with timer controls is adjusted to be switched off for a 
certain time period only, for example 10am – 3pm. Except of the adjusted time 
period, the lighting system is switched on to provide service for the occupants.  
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3.3.8. Enhanced Quality of Internal Space 
 
The quality of internal space in The Orchards is comprised by different factors. As 
discussed above, lift lobbies with large openable windows allow not only natural 
ventilation, but aslo more daylight into the common area. The shading devices and 
widened balconies can deflect the unwanted heat gain and glare while it is able to 
provide air flow and solar energy to the buildings. Last but not the least, the high 
ceilings and windows at opposite sides in the apartment are effective to enhance air 
circulation. The integration of all the green features in The Orchards creates an 
indoor space for the occupants to enjoy a comfortable living environment.   
 
3.3.9. Green Property Management 
 
Landscape Garden with Children’s Planting Area 
In the landscape garden, a children’s planting area is established with the intention 
to run it for organic farming programmes (Swire Properties, 2003) as shown in 
figures 3.14 & 3.15. It provides an opportunity for the occupants to learn more 
about the importance of environmental protection. It is effective to develop 
environmental education for the whole family.  
 
Fig 3.14. Landscape garden Fig. 3.15. Children’s planting area 
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3.4. Achievement of The Orchards 
 
The Orchards was completed in March 2003. Until now, it has already received 
many awards in different aspects which include the award for property management, 
building performance, building design etc. The significant achievements for The 
Orchards are summarized in table 3.2 
 
Table 3.2. Significant achievement for The Orchards 
Year Organization Awards Rating 
2003 Hong Kong Building Environmental 
Assessment Method Society  
New Building Award Excellent 
2004 The Hong Kong Management 
Association 
HKMA/TVB Award for 
Marketing Excellence 
Silver 
2006 Leisure and Cultural Services 
Department 
Soft Landscape Design 
Award 
Merit 
 
2006 Hong Kong Professional Green 
Building Council  
Green Building Award Merit 
 
‘The achievements are obtained as the impact of the development on the local 
environment during construction and operation was carefully considered from the 
beginning of the site-planning phase. The Company also conducted a thorough 
analysis of the lifecycle costing of this project before and during development. 
Various construction practices towards green issues were thoroughly explored to 
locate methods best suited to the nature of the development and the surrounding 
area while minimizing negative impact to the environment’ (Swire Properties, 
2004). Apart from the green concepts used in The Orchards, a well organized 
management structure is also the vital factor that leads The Orchards to be a 
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successful building. ‘The implementation of green building concepts has 
demonstrated a close partnering and environmental commitment among entire 
project team including the developer, the consultants and the contractors. It reflects 
the importance of clients’ commitment and participation in environmental 
protection’ (Lau & Wong, 2006).  
 
After the completion of the property, The Orchards has received the 'Excellent' 
rating under the Hong Kong Building Environmental Assessment Method 
(HK-BEAM) for new residential developments in September 2003. It is the award 
which provides a label for the building with outstanding quality in respect of safety, 
health and comfort (HKBEAM Society, 2004). The Orchards is the first urban 
residential development to receive the 'Excellent' rating under the categories of new 
residential developments (Swire Properties, 2003). ‘Externally, the disposition of 
pedestrian level massing, sky gardens and towers is environmentally responsive: 
friendly building scale and urban greenery to face the main pedestrian space, 
properly located sky gardens to enhance the micro-climate, and appropriately 
spaced tower block to allow urban air ventilation – unlike the conventional 
‘wall-effect’ of tower block packed shoulder-to-shoulder on top of a boxy podium 
of 100% site coverage. Internally, the habitable rooms and lift lobbies at typical 
floors are designed with cross ventilation. The re-entrants are spacious and airy. 
Typical floor lift lobbies are designed with daylighting, coupled with sensor to 
synchronize the use of artifical lighting. The overall design is conductive to healthy 
and energy smart lifestyle for the occupants. The design approach is holistic, 
including the process of construction, which has engaged the state-of-the-art 
technique of prefabrication, metal formwork, etc. to minimize waste and maximize 
the quality of external walls for optimum durability and ease of maintenance in the 
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long run’ (Lau & Wong, 2006). 
 
In 2004, the silver award of well marketing strategies for The Orchards was 
awarded by The Hong Kong Management Association. It is an award which gives 
honour and public recognition to organizations and marketers who have, through 
outstanding marketing programmes, broken barriers and raised the standard of 
marketing profession in Hong Kong (HKMA, 2004). The Orchards is regarded as 
the distinctive new living home by the association as there is a well-planned and 
perfectly integrated programme for the whole development of the property. The 
objectives of the programme are clearly defined through thorough market research 
which had successfully created a market niche through product differentiation 
(HKMA, 2004). HKMA (2004) states that the company of The Orchards has a 
strong determination to establish the property as the premium residence in the area 
is amidst a very old and unattractive neighbourhood. Obviously, the development of 
The Orchards not only provides an ideal and green living area for residents, but also 
induces the fresh environmental area for the neighbourhood and the community. 
‘The marketing strategies were considered as they were tightly integrated with all 
the 4Ps (Public Private Partnership Programme) which enabled the company to 
achieve impressive results for their development. Apart from the 4Ps, the 
communication programme was focused and carefully designed to enable the 
developer to sell not just brick and mortar but also a healthy and stylish living 
experience’ (HKMA, 2004). 
 
In May 2006, a merit award was received by The Orchards for the 2006 Soft 
Landscape Design Awards under high-density private property development up to 
10 years of age from the Leisure and Cultural Services Department. It is an 
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award which recognizes the private properties for their good efforts in greening, 
and enhances the public’s green consciousness (Leisure and Cultural Services 
Department, 2006). The standard of the nominated entries is quite high. The project 
should show that professionals, architects and landscape architects have added 
green elements to the properties in the planning and development stages to bring 
harmony to the environment in the surrounding. In The Orchards, the choices of 
materials for the building have been considered in the planning stages. 
Prefabricated elements are adopted with the purpose of reducing the water pollution 
on site to minimize the negative impact to the environment. Moreover, ventilated 
corridors and balconies for each unit ensure a healthier and more pleasant living 
environment, not only for the residents of The Orchards but also the neighbourhood 
in the long run (Swire Properties, 2003).  
 
In 2006, The Orchards was awarded the Green Building Award in merit in 
residential building design under new buildings category by the Hong Kong 
Professional Green Building Council. It is an award which recognizes the 
building or research projects with outstanding contributions in sustainability in term 
of the building design, planning, construction, maintenance and renovation. The 
Orchards has already gained the recognition for its many green initiatives and 
features before. ‘Some 60% of The Orchards’ building elements, which including 
façade panels, staircase, balconies and cladding, were precast off-site. They help to 
prevent air and noise pollution during construction period and reduce water use and 
waste generation by 41% and 56% compared to conventional project. Even paper 
use was reduced by 60% through an electronic project management system. Energy 
and water saving devices include eco-labeled household appliance, dual flush 
toilets and waste water recycling’ (HKBEAM Society, 2006). The entire project 
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team of developer, consultants and contractors are cooperated in a close partnering 
approach to carry out the green building development.  
 
On the whole, all the recognitions for The Orchards are considerable to prove that it 
is the green development to provide a better environment for both the residents and 
community. It is noticeable that the developers for The Orchards has applied and 
exercised the innovations flexibly, which adopted some of the latest technologies 
and techniques to fulfill the requirement for launching green development in Hong 
Kong. 
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3.5. The Non-green Building as a Control 
 
As the trend for building green in Hong Kong construction industry is rising, more 
green buildings are being developed and expected to be built in the future. In order 
to enhance the performance of the green building for fulfilling the people’s needs, 
the evaluation of effectiveness for green buildings in Hong Kong is necessary. 
Therefore, attitude from the occupants should be collected.  
 
The green building, The Orchards, is finally available for further investigation. 
However, the targeted occupants, who are living in the green building, are only in 
the minority of total population in Hong Kong. Their attitude and feedback are not 
sufficient to examine whether the existing green buildings in Hong Kong are 
effective. So, it is necessary to collect the attitude from the majority occupants who 
are living in non-green buildings to see if there is a significant difference from the 
attitudes of The Orchards occupants. A questionnaire survey is conducted in the 
same way as the one for The Orchards. The details of the survey are discussed in 
chapter 4 – Research Methodology. 
 
To minimize the deviation from the expected result, a non-green building is 
required to be comparable to The Orchards. Therefore, the other building is 
expected to be investigated to act as a control to The Orchards. Les Saisons is then 
selected because the developer is as same as The Orchards. Thus, the quality of 
building, year of completion and the size of unit are similar. The comparison of 
both properties is shown in table 3.3 
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Table 3.3. Comparison of Les Saisons and The Orchards 
 Les Saisons The Orchards 
Developer Swire Properties Limited Swire Properties Limited 
Building Type Private residential 
building 
Private residential 
building 
Location Sai Wan Ho Quarry Bay 
Year of Completion 2003 2002 
Size of Unit 790 – 1737 sq. m2 739 – 1843 sq. m2
Number of Storey 50 49 
Number of Unit per block 221 221 
 
The location of The Orchards is quite near to Les Saisons as shown in figure 3.16 
and both of them are private residential buildings. The expectations from occupants 
toward the living building condition are much alike. Therefore, their opinion and 
feedback are considerable for comparison. Except the category of building (green 
building and non-green building), other factors for The Orchards are similar or even 
the same as in Les Saisons. The opinion and feedback from Les Saisons occupants 
can act as the control and the attitude toward the effectiveness of green buildings 
can be determined noteworthy.  
 
Fig. 3.16. The location of The Orchards & Les Saisons 
 
Source: The Centamap (http://www.centamap.com/cent/index.htm) 
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CHAPTER 4 
RESEARCH METHODOLOGY 
 
4.1 Research Sample & Data Collection 
 
Although green building is not a new term or new concept to the general public, it 
is not so easy for people to realize the performance and understand the actual 
benefit if they has no experience of living in green buildings. Even for people who 
have experience of living in green buildings, it is uncertain whether the green 
buildings are able to satisfy their needs. So, the objective of this study is to measure 
the outcome of the green building from the occupants’ attitudes and to find out 
whether the occupants have a healthy and comfortable living environment provided 
by green buildings in Hong Kong. 
 
In order to achieve the objectives, all the green buildings in Hong Kong should be 
investigated to obtain the opinion from all occupants. However, it is difficult to 
conduct a survey for all 278 green buildings in Hong Kong because the resources 
and time are limited. As a result, 5 green buildings found from the Internet and 
successful buildings with green approach through the green design from books are 
targeted as sample buildings. They are the green buildings with excellent 
performance on green issues or some of them have received qualified and 
professional awards. They achieved the excellent rating of the Hong Kong Building 
Environmental Assessment Method or the Green Building Award in the aspects of 
facilities enhancement, living quality, sustainability management and waste 
management. Hence, the sample buildings are representative for investigating the 
effectiveness of green buildings in Hong Kong. An application letter is sent to those 
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selected buildings with the questionnaire.  
 
At last, there is only one green building, namely The Orchards, is available as the 
sample building to carry out the research. For the other applications, there are no 
response or not permitted for the research because of the rejection from the 
Owners’ Corporation or the management company. They claimed that the survey 
may disturb the residents. In addition, some applications need a much longer time 
for approval from the developer. They are also not available for the research due to 
the time limit.  
 
After getting the approval, questionnaires are provided to the property management 
who helps to distribute the questionnaires to the occupants. A questionnaire was 
delivered to the mailbox of each household by hand, by email or postal method 
(Lok, 1997). It is the most effective means to make sure that the questionnaire can 
be received by the potential respondents. The contents of the questionnaire are 
designed as simple as possible in order to obtain a minimum level of disturbance to 
the occupants. Moreover, all questionnaires are anonymous so it is no reason that 
the respondents lie on it when answering the questions. About two weeks are 
allowed for returning the questionnaire as it is quite short and straight forward. The 
answered questionnaires are requested to be returned to the management office.  
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4.2 Questionnaire Design 
 
There are two set of questionnaires, as shown in appendix I & II, for the occupants 
who are living in green building and non-green building respectively. For the 
occupants from green building, the questionnaire contained 4 sections in total 11 
questions, with closed questions and open question written in both English and 
Chinese. The four sections are:  
 
I. Concept of building green; 
II. Review of green features in The Orchards; 
III. Attitude towards the green features; 
IV. Suggestions for improvement. 
 
On the other hand, the sections of review of green features in The Orchards and 
suggestions for improvement are omitted in the questionnaire for the occupants 
from non-green building. It is because those two sections are the questions specific 
to the sample building but not the general overview of green buildings.  
 
4.2.1 Basic Principle of Designing Questions 
 
Two types of questions, closed questions and open questions, are used in the 
questionnaire. In the survey, the closed questions will be used if there are time 
constrains and need to produce quantitative answers for statistical analysis (Nigel, 
2000). As a result, three out of four sections in the questionnaire are used to collect 
opinions from the occupants. Closed questions are used for the first three sections 
as they provided a fixed selection of answers for respondents to choose. Closed 
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questions are quick and easy to administer and analyses, offer the least scope for 
respondent error and produce quantifiable data (Nigel, 2000). For section I to III of 
the questionnaire, they are the closed questions with tick boxes and there are not 
more than 8 options. It is convenient for respondents to choose and fill it in easily. 
Apart from the closed questions, the open question is also used for the 
questionnaire in the last section to collect any unprompted responses. Nigel (2000) 
explains that open questions are used when the researcher does not want to lead the 
respondent in any way. In the last section, it is the question about asking the 
occupants to suggest any opinion toward The Orchards for improvement. Based on 
their perception on green building, the open question is set in order to allow the 
occupants to freely express their opinion.  
 
Whether the questions are closed or open, the purposes of the questions are 
different according to the objective of study. The purpose of the questions is usually 
to find out about respondents’ behaviour, to understand their attitudes, or to gather 
their details for classification purposes (Nigel, 2000). For this research, the 
effectiveness of green buildings is investigated by analysing the attitudes of the 
occupants. The real experiences from the occupants towards the green buildings are 
necessary and essential to achieve the objective of the study. Hence, the attitudinal 
questions which ask the respondent to dig deeply into his or her memory are 
favourable for the research. Additionally, this type of question is applied because 
the respondents’ satisfaction measurement is primarily concerned with attitudinal 
questions (Nigel, 2000), for example, the attitudes about the performance of the 
product, attitudes about the image of the product and so on. In this research, the 
questions related to the occupants’ attitude about the performance of the green 
building belong to this category.  
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In designing the questions, the goal is not only to determine the existence of an 
attitude, but also to measure the degree of the attitude toward the performance of 
the green building. Consequently, Nigel (2000) states that attitudinal question will 
always be linked in the respondent satisfaction measurement with rating scales 
which included Likert scales, verbal scales, semantic differential scales, ungraded 
scales, numerical rating scales, ordinal scales and SIMALTO scales. For this 
research, verbal scales are an appropriate type of rating scale to indicate how 
strongly an attitude is held as it uses words to describe the degrees of the attitude 
for the occupants. It is very easy for the respondents to complete the questions. It is 
advantageous for the researcher to translate the opinion into the quantitative data. 
Any equivocal answers from the respondents can be avoided as the range of 
attitudes covered in the question is bounded.  
 
4.2.2 Contents of the Questionnaire 
 
Section I : Concept of Building Green 
The aim of section I is to find out whether the basic ideas about the green issue are 
concerned from the occupants. Jonhston (2000) & Loh (1998) comment that Hong 
Kong people know little about green building. However, the promotion of the 
concept about building green is enhancing within these few years. More regulation 
and guidelines, like JNP1 and JNP2 are launched from the government in 2001 and 
2002 respectively. Totally 278 buildings with one or more green features according 
to the JNP1 and JNP2 were approved by Building Department. Moreover, the 
numbers of buildings certificated by the professional and international assessment 
are increased significantly. At the end of 2004, 96 landmark development have been 
submitted for certification from HKBEAM which covering some 5.1 million square 
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meters (HKBEAM Society, 2004). The trend of the certificated building are 
increased dramatically as shown in figure 4.1  
 
Fig 4.1 Trend for the number of certificated building from 1995-2005 
Source: The Hong Kong Building Environmental Assessment Method 
(http://www.hk-beam.org.hk/) 
 
Therefore, the knowledge about green building from the public are expected to be 
raised as there is enough information for promoting the idea of building green to 
the public. So, the questions in section I is designed to measure the respondents’ 
knowledge about the ideas of building green by asking the meaning of Green 
Building, the assessment about building green and the advantages of green building. 
The results can be used to determine whether the knowledge of occupants on 
building green directly affects their attitudes towards the effectiveness of green 
building.    
 
Section II : Review of Green Features in The Orchards 
The aim of section II is to find out whether the green features are concerned from 
the occupants and how the performance of green features is assessed by the 
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occupants. It is the most straight forward way to measure the performance of green 
features from the users who are already living in green buildings. The options of 
different type of green features, for instance the communal sky garden, noise 
barriers, wider balconies etc, are included for selection by the occupants. After that, 
the occupants are requested to indicate the frequency of using the green features by 
providing 5 options (None, Seldom, Sometimes, Often and Always). They are used 
to identify the favourable and applicable green features used by the occupants.  
 
Lastly, the occupants are asked to appraise the performance of the green building in 
term of air quality, lighting system, ventilation system, and noise level etc. For the 
convenience of the respondents, the question with non-comparative rating scales is 
given that ‘1’ means ‘poor’ and ‘5’ mean ‘excellent’ to indicate the occupants’ 
satisfaction level on the performance. The occupants are directed to pick up their 
suitable option from only five numbers of categories with verbal description. Webb 
(1992) points out that the respondents are asked to rate the object of interest in 
isolation which they are not given a standard to make a comparison in 
non-comparative rating scales. The result can be used to define the effectiveness of 
green buildings in different aspects. For the aspects that most of respondents feel 
satisfied will imply the corresponding green features are performed effectively. 
Likewise, if the green features are functional and the satisfaction level of the 
healthy and comfortable environment is high from the point of view of majority of 
respondents, the green building can be regard as effective. 
 
Section III : Attitude Towards the Green Features 
The aim of section III is to find out whether the green features are the important 
factors in making home-buying decision in the future. The green buildings are 
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targeted to provide a better quality of life for the occupants while protecting the 
environment and natural resources. If most of the respondents specified that they 
will consider green building as one of the factor in purchasing the apartment, it 
implies that green buildings are valuable and effective. 
 
Furthermore, the respondents are invited to select the three most important aspects 
for the residential building in term of building green. The options provided are 
related to the design of the energy saving system, such as use of natural lighting and 
related to the green environment, such as provision lots of planting. The result can 
be used to identify the kinds of residential building and green features which are 
desirable. The aspects that the most respondents selected can be said to be the most 
wanted aspects which are used in the buildings by the respondents. At a result, the 
building with such aspects can be regarded as desirable and effective from the 
occupants’ perspective.  
 
Section IV : Suggestions for Improvement 
The aim of section IV is to find out whether there is any opinion from the occupants 
about the performance of the green buildings. In section I to III, respondents answer 
the questions and give their opinions under restricted options. Therefore, the use of 
open question at the end of the questionnaire is to allowed respondents to express 
their views by using any words they wish (Webb, 1992). The opinions for 
improvement are utmost important for the property managers and green building 
developers. The suggestions from the occupants can be used as indictors to modify 
and develop the effective green buildings in Hong Kong  
 
Chapter 4 – Research Methodology 
 
 
  - 67 -  
4.3 Date Analysis Method 
 
In the questionnaire, there are mainly two types of questions which are closed 
questions and open question. For the closed questions, they are questions with 
options only and attitudinal questions with rating scales.  
 
For closed questions with options but no scale, it is possible to use the frequency 
distribution to analyse the data. The numbers are expressed in percentages and 
diagrams are produced for each question showing the opinion from the respondents. 
Under the section ‘Concept of Building Green’, several options are provided for 
respondents to choose. It is used to assess the level of knowledge about building 
green. The higher the percentage of the option, the more is the understanding of the 
respondents.  
 
For the attitudinal question with rating scales, the performance score can be used 
for analysis (Nigel, 2000). The results are expressed in a table and the priorities of 
the option are listed orderly starting from the highest score. Under the section 
‘Review of Green Features in The Orchards’, question 7 in appendix I is a question 
with a rating scale of 1 (none) to 5 (always). It is designed to measure the frequency 
of using green features in The Orchards by the occupants.  
 
The score for each option is calculated by summing all the numbers chosen by the 
occupants. The average of score is then calculated to show the number of using of 
the green features by the occupants. The higher the performance score, the higher 
the frequency of using the green features. By using the same analysis method, 
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question 8 in the same section is a question with rating scale of 1 (poor) to 5 
(excellent). It is designed to assess the satisfaction level of occupants by using 
seven aspects which directly affected by the green features. Similarly, the 
performance scores are calculated by summing up and averaging the scores. The 
higher the performance score, the higher the satisfaction level of the occupants.  
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CHAPTER 5 
RESULTS & FINDINGS 
 
5.1 From Green Building Occupants 
 
Total 221 questionnaires are distributed to occupants of The Orchards. The period 
of survey is from 24th January to 31st January in 2007. 48 completed questionnaires 
were received and the return rate is about 21% which it is acceptable for the 
questionnaire survey. The data collected from green building occupants are 
organized and presented one by one.  
  
Section I : Concept of Building Green 
 
Q1. Have you heard of the term “Green Building”? 
 
The respondents were asked about their cognition of the name ‘Green 
Building’ directly. The result is indicated in figure 5.1. The higher the 
percentage, the more is the understanding of the term.  
 
Fig. 5.1 Have you heard of the term “Green Building”? 
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Q2. What is your understanding of the term “Green Building”? 
 
By providing 7 options, the respondents were asked to choose not more than 3 
to represent what the green building is. The result is presented in figure 5.2. 
The higher the percentage, the better is the meaning for ‘Green Building’. 
This question is related to question 1. Even, many people have already heard 
about the term ‘Green Building’, but it is uncertain that they know the actual 
meaning of green building. 
 
Fig. 5.2 Description of the term ‘Green Building’ 
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Q3. What kind of the following activities/assessment have you heard about 
building green? 
 
The most common activities and assessment about building green are selected 
in questionnaire. The respondents were asked to select if they have heard 
about them. The higher the percentages, the more that people know about the 
assessment. 
 
Fig 5.3 The realization of activities/assessment about building green  
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Q4. What are the most significant benefits of green building for the occupants? 
 
The respondents were asked to choose the most significant benefits within 5 
options. Moreover, it is also possible for respondents to provide other answer 
under the option ‘Other’. The result is shown in figure 5.4. The higher the 
percentage, the more significant is the benefit for living in ‘Green Building’.  
 
Fig. 5.4 Most significant benefit from living in Green Building 
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Section II : Review of Green Features in The Orchards 
 
Q5. Do you know that The Orchards is a “Green Building” when you are 
purchasing the apartment? 
 
The respondents were asked about whether they have already known that The 
Orchards is a ‘Green Building’. The result is indicated in figure 5.5. The 
higher the percentage, the more that people know that it is a green building. 
 
Fig. 5.5 Do you know that The Orchards is a ‘Green Building’? 
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Q6. Do you know what kind of the following green features are available in The 
Orchards? 
 
Among 8 green features provided, the respondents were asked to identify 
which of them are available in The Orchards. It is possible to determine 
whether the occupants know all of them and regards them as the green 
features. The result is demonstrated in figure 5.6. The higher the percentage, 
the more is the realization of green feature.   
 
Fig. 5.6 The realization of green features from The Orchards occupants 
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Q7. How often do you use the green features in The Orchards? 
 
The respondents were asked to rank on a rating scale of 1 (none) to 5 (always) 
for indicating the frequency of using green features in The Orchards. In the 
previous question, people just pointed out how they realize the presence of 
green features. However, it dose not mean that they will use it. So this 
question is used to reveal the use of green features by the occupants. The 
result is sorted in table 5.1 orderly. The higher the performance score, the 
higher the frequency is of using the green features. 
 
Table 5.1. Status of using green features by The Orchards occupants 
 Rank Performance score 
Wider corridor & lift lobbies 1 4.7 
Wider balconies 2 3.8 
Landscape garden 3 3.0 
Environmental campaign 4 2.1 
Communal sky garden 5 2.0 
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Q8. How does The Orchards perform in the following aspects? 
 
The respondents were asked to rank the environmental aspects on a rating 
scale of 1 (poor) to 5 (excellent) for assessing the performance of The 
Orchards with respect to the function of the green features. The result is 
sorted in table 5.2. orderly. The higher the performance score, the higher the 
satisfaction level of the occupants is.  
 
Table 5.2 Performance of environmental aspects by The Orchards’ occupants 
 Rank Performance score 
Exposure to natural lighting 1 4.1 
Provision of greenery area 2 3.9 
Enhanced natural ventilation 3 3.7 
Outdoor air quality 4 3.5 
Indoor air quality 5 3.4 
Implementation of environmental campaign 6 3.1 
Prevention of noise level 7 2.8 
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Section III : Attitude Towards the Green Features
 
Q9. Is green building one of your considerations in purchasing the apartment in 
the future? 
 
Apart from the general idea of building green and experience of living in green 
building, the respondents were asked to express their willingness of living in 
green building. The result is displayed in figure 5.7. The higher the percentage, 
the more is the consideration of green building in home-buying decision. It can 
be implied that green building is good for living.  
 
Fig. 5.7. Is green building affecting home-buying decision? 
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Q10. What are the most important aspects for the residential building in the 
following? 
 
The respondents were asked to choose not more than 3 options to distinguish 
what should be involved in the residential building. The factor which 
respondents considered is what the related green features should be included 
in the building. The result is shown in figure 5.8. The higher the percentage, 
the more important is the factor.  
 
Fig. 5.8 Important factors for residential building 
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Section IV : Suggestions for Improvement
 
Q11. What are your suggestions for any improvement in The Orchards? 
 
There are only a few opinions and suggestions from the occupants among 48 
received completed questionnaires. The opinions and suggestions involved in 
different aspects which related to improvement of green features, 
enhancement of existing environmental area, betterment of existing cleaning 
services and provision of extra facilities for occupants and visitors. They are 
listed in table 5.3.  
 
Table 5.3. Suggestions/opinions from The Orchards occupants 
♦ The balcony is quite small. It should be more useful for the bigger balcony provided 
♦ Thermal insulation should be provided for the curtain wall to reduce energy waste 
and minimize the indoor temperature 
♦ More colours should be added to greenery area 
♦ Cleaning for external curtain wall should be provided frequently 
♦ Cleaning the toys in children’s playing room frequently 
♦ Provision of badminton court 
♦ Additional car parks should be provided for visitors 
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5.2 From Non-green Building Occupants 
 
Total 221 questionnaires are distributed to occupants from Les Saisons. The period 
of survey is from 24th January to 31st January in 2007. 36 completed questionnaires 
were received and the return rate is about 16%. By comparing with the 
questionnaire for green building occupants, the return rate is a little bit lower but 
above the minimum level for a questionnaire survey. The data collected from 
non-green building occupants are organized and presented one by one.  
 
Section I : Concept of Building Green 
 
Q5. Have you heard of the term “Green Building”? 
As same as the question for green building occupants, the respondents were 
asked about their cognition of the name ‘Green Building’ directly. The result is 
indicated in figure 5.9.  
 
Fig. 5.9 Have you heard of the term “Green Building”? 
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Q6. What is your understanding of the term “Green Building”? 
 
The respondents were asked to choose not more than 3 to represent what the 
Green Building is. The result is presented in figure 5.10. The higher the 
percentage, the better is the meaning for ‘Green Building’. The result 
indicates whether people living in green building or people living in 
non-green building understand thoroughly the meaning of ‘Green Building’ 
more.  
 
Fig. 5.10 Description of the term ‘Green Building’ 
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Q7. What kind of the following activities/assessment have you heard about 
building green? 
 
The respondents were asked to choose what they have heard about the 
activities and/or assessment about building green. The higher the percentages, 
the more that people know about the assessment method.  
 
Fig. 5.11 The realization of activities/assessment about building green 
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Q8. What are the most significant benefits of green building for the occupants? 
 
Although the respondents are not living in green building, this question is 
asked to verify whether they recognize the benefits of green building. The 
result is shown in figure 5.12. The higher the percentage, the more significant 
is the benefit for living in Green Building.  
 
Fig. 5.12. Most significant benefit from living in Green Building 
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Section II : Attitude Towards the Green Features
 
Q9. Is green building one of your considerations in purchasing the apartment in 
the future? 
 
The respondents were asked to indicate their home-buying decision in term of 
green building. The respondents may have no experience of living in green 
building. However, their point of view is important as it indicates the general 
impression about green building from public. The result is shown in figure 
5.13. The higher the percentage, the more is the consideration of green 
building in home-buying decision.  
 
Fig. 5.13. Is green building affecting home-buying decision? 
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Q10. What are the most important aspects for the residential building in the 
following? 
 
Based on the respondents’ requirement toward residential building, the 
respondents were asked to choose the important aspects but not more than 3. 
The result is shown in figure 5.14. The higher the percentage, the more 
important is the factor. It indicates what the occupants want in residential 
building. Accordingly, the related green features can be considered seriously.  
 
Fig. 5.14 Important factors for the residential building 
?? ?? ??? ??? ???
?????????????????????????
??
???
???
??
??
???
???
???
???
???
??
???
???
???
??
???
???
????????????????????????????????????????????
????????????????????????? ??????????????
????????????????????????
??????????????????
????????????????????????
??????????????????????????????
????????????????????????
????????????????????????????
???????????????????????????
Chapter 6 – Analysis of Occupants’ Attitudes (Green Building Occupants) 
 
 
  - 86 -  
CHAPTER 6 
ANALYSIS OF OCCUPANTS’ ATTITUDES 
 
6.1 Attitudes from Green Building Occupants 
 
Section I : Concept of Building Green 
To find out the fundamental ideas of building green from the occupants, the 
questions about meaning of green building, cognition of activities and assessment 
about building green and the benefits of green building are asked.  
 
A vast majority of the occupants (83%) have heard of the term ‘Green Building’. 
The main access of the knowledge about green building may due to their 
experience of living in The Orchards. Subsequently, it is necessary to justify their 
understanding about ‘Green Building’. Although there is no universal definition of 
‘Green Building’, the illustration of the term made in this study is used. It creates a 
sound environment for occupants in term of well-being and it promotes 
conservation of resource to minimize energy consumption and to reduce costs. It is 
used as a reference to verify how well the occupants in The Orchards know about 
the actual meaning of green building. According to the table 6.1, about 28% of the 
occupants think that green building should comprise energy saving system to 
minimize the use of natural resource. Closely, about 24% think that green building 
should provide the natural greenery area. They result is consistent with the 
illustration of the term ‘Green Building’. The natural greenery area can provide a 
sound environment for occupants to relax. Besides, the use of energy saving system 
is exactly the goal of conserving the resource in order to reduce energy and cost.  
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Table 6.1. Meaning of ‘Green Building’ 
? Percentage of total occupants 
With energy saving system 28% 
With natural greenery area? 24% 
With environmental protection campaigns? 12% 
With communal sky garden? 11% 
With wider balconies? 11% 
With environmental construction technology? 9% 
With wider communal corridor & lift lobbies? 6% 
 
From the JPN1, balconies, wider common corridors and lift lobbies, communal sky 
gardens are green features for residential green buildings in Hong Kong (Building 
Department, Lands Department and Planning Department, 2001). However, there 
are only 11%, 11% and 6% of the occupants consider that communal sky garden, 
wider balconies and wider communal corridor & lift lobbies are equivalent to 
Green Building respectively. Most of the occupants do not know about the green 
features of green buildings in Hong Kong.  
 
Aside from the promotion of green building from government, other organizations 
also publicize the green building concept through various activities and assessment. 
In accordance with the result shown in table 6.2, there are 46% and 35% of 
occupants have already heard the Hong Kong Environment Assessment Method 
(HKBEAM) and Green Building Award (GBA) respectively. It is not surprising that 
The Orchards occupants heard the HKBEAM and GBA because The Orchards have 
awarded the ‘Excellent’ rating from HKBEAM and Merit award from GBA. The 
notice from the property management office may have been released to the 
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occupants.  
 
Table 6.2. The realization of activities/assessment about building green 
? Percentage of 
total occupants 
Hong Kong Building Environmental Assessment Method 46% 
Green Building Award   35% 
Comprehensive Environmental Performance Assessment Scheme 11% 
Symposium on Green Building Labeling   7% 
 
For other, Green Building Labelling system is established in the 2001 Policy 
Address, but the consultancy study is still in progress and it is expected to be 
completed by the end of this year (Suen, 2004). The development of the system is 
not yet completed, thus the symposium on Green Building Labeling is not 
concerned by the occupants. In addition, only a few occupants (11%) realize the 
Comprehensive Environmental Performance Assessment Scheme because it is 
actually the consultancy study to implement the Green Building Labeling. The idea 
of Green Building Labelling is established in 2001 while the Comprehensive 
Environmental Performance Assessment Scheme Application Guidelines are just 
executed in 2006 (Buildings Department, 2007). It is conceivable that the occupants 
don’t know more about them.  
 
Lastly, the most significant benefits of green buildings are selected by the 
occupants. The result is listed in table 6.3. Most respondents treat the provision of 
comfortable quality of life (40%) and energy saving (33%) as the most significant 
benefits from living in green building. It is true that the target of green building 
design is to provide a healthy and comfortable living environment for the occupants 
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as well as to reduce the use of natural resources in the building processes.  
 
Table 6.3. The most significant benefits from living in Green Building 
? Percentage of total occupants 
Provide comfortable quality of life ? 40% 
Energy saving  ? 33% 
Provide better air quality ? 15% 
Economic saving  ? 10% 
Provide lots of planting ? 2% 
Other 0% 
 
Specifically, there is only 10% of the occupants recognize that economic saving is 
the most significant benefit. This may be due to the occupants’ attitude toward the 
environmental protection rather than cost benefits. The environmental movement is 
widely accepted by the public recently. Nonetheless, provision of more planting 
(2%) is regarded as the least significant benefit. This is not related to the green 
building because the occupants think that it can also be provided by the 
conventional building.  
 
Conclusion for Section I 
It is certain that most occupants have heard of the term ‘Green Building’ and they 
understand environmental preservation is closely related to ‘Green Building’. 
Nevertheless, more than half of them do not know the actual ideas of green building 
introduced in Hong Kong. Moreover, the occupants consider providing lots of 
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planting is the least significant benefits but they think that green building should 
include natural greenery area. They think green building should provide greenery 
area but it is no use. It seems to be a contradiction. Pau and Wilson (2000) suggest 
that more information must be provided to help the public to understand the whole 
concept of sustainable and green development. It would be an essential stage in 
promoting the developing of green buildings in Hong Kong.   
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Section II : Review of Green Features in The Orchards 
About 73% of the occupants know that The Orchards is a ‘Green Building’ when 
they purchased the apartment. It seems that the developer of The Orchards had 
promoted the green development at the beginning of marketing the property.  
 
According to the result shown in table 6.4, same numbers of the occupants (18%) 
realize the communal sky garden and refuse separation are the green features in The 
Orchards. For other green features, which are wider corridor & lift lobbies, 
exposure to natural lighting, landscape garden and enhanced natural ventilation, are 
agreed by the occupants within 12% to 14 %. The realization of those green 
features may due to the introduction when they purchased the properties. And 
nowadays, green feature like communal sky garden is common in many 
developments. However, the other common green feature, wider balconies (8%), is 
not recognized by the occupants.  
 
Table 6.4. The realization of green features from The Orchards’ occupants 
? Percentage of total occupants 
Communal sky garden? 18% 
Refuse separation? 18% 
Wider corridor & lift lobbies ? 14% 
Exposure to natural lighting? 14% 
Landscape garden? 13% 
Enhanced natural ventilation 12% 
Wider balconies 8% 
Noise barriers 4% 
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The ability to realize the green features is correlated with the frequency of using the 
green features. Hence, the occupants were asked to justify the use of green features 
in The Orchards. As shown in table 6.5, wider corridor & lift lobbies (rank 1) are 
mostly used by the occupants. However, the results may be biased because it is 
normal that the occupants must use the corridor & lift lobbies when they are going 
out. So, the result for ‘wider corridor & lift lobbies’ is not significant.  
 
Table 6.5. Status of using green features by The Orchards occupants 
 Rank Performance score 
Wider corridor & lift lobbies 1 4.7 
Wider balconies 2 3.8 
Landscape garden 3 3.0 
Environmental campaign 4 2.1 
Communal sky garden 5 2.0 
 
Therefore, the wider balconies (rank 2) should be regarded as one which is mostly 
used by the occupants. By comparing with the previous result above which wider 
balconies is not recognized by the occupants. The result clearly implied that 
although the wider balcony is used very often, it is not a green feature from the 
occupants’ perspective.  
 
Considering the occupants’ attitude toward the communal sky garden, the outcome 
is totally contrary. Not many occupants (rank 5) use the communal sky garden 
though most of considered that it is a green feature. It indicates that the function of 
the communal sky garden is not utilized at all.  
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Finally, the occupants assessed The Orchards’ performance directly and the results 
are shown in table 6.6. The highest of the performance score means the occupants 
are satisfied with the environmental aspects the most. It can be seen that exposure 
to natural lighting, provision of greenery area, enhanced natural ventilation are the 
most satisfactory aspects in The Orchards. Overall, the living environment of The 
Orchards is pleasing from the occupants’ perspective. It is revealed from the 
performance score. The full mark of performance score is 5 which mean ‘excellent’. 
All of the environmental aspects in The Orchards are obtained higher than half of 
performance score, so the living environment can be regarded as good or even 
excellent in certain circumstances. In the following, each of environmental aspects 
is discussed from the occupants’ attitude in order to assess how the green features 
function effectively.  
 
Table 6.6. Performance of environmental aspects by The Orchards occupants 
 Rank Performance score 
Exposure to natural lighting 1 4.1 
Provision of greenery area 2 3.9 
Enhanced natural ventilation 3 3.7 
Outdoor air quality 4 3.5 
Indoor air quality 5 3.4 
Implementation of environmental campaign 6 3.1 
Prevention of noise level 7 2.8 
 
Exposure to natural lighting 
The best performance in environmental aspect of The Orchards is exposure to 
natural lighting. It means that the use of openable large windows in lift lobbies and 
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rooms have achieved the objective of green design. They allow the use of natural 
light as much as possible. On the other hand, external sunshades are installed for 
every room to prevent glare. It takes a balance to enable the admission of adequate 
amount of natural lighting.  
 
Provision of greenery area 
There are two themed sky gardens in The Orchards to enhance the green living 
environment. Moreover, native plants and fruit trees are planted surrounding the 
buildings. The performance score for those greenery areas is very high because the 
occupants think that there is adequate planting and they are in good condition. It 
can be seen that the sky gardens and the planting are effective to create a pleasant 
and healthy living environment for the occupants.  
 
Enhanced natural ventilation 
The occupants appreciate the enhancement of natural ventilation as the habitable 
rooms and lift lobbies at typical floors are designed with cross ventilation 
effectively. The corridor and lift lobbies on each floor level are spacious with many 
openable large windows. Therefore, they are not only providing the natural 
illumination but also fresh air ventilation. The designs of these green features are 
highly valuable and acceptable by the occupants.  
 
Outdoor air quality  
The occupants feel that outdoor air quality is satisfactory. The recreational facilities 
include the landscape garden at the podium provide the fresh air. Furthermore, the 
space at podium and pedestrian levels is open and well ventilated. All of these 
design are planned to ensure a healthier and pleasant external environment.  
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Indoor air quality 
The performance score for indoor air quality (3.4) is quite close to that for outdoor 
air quality (3.5). The Orchards does well for both indoor and outdoor air quality. 
High ceilings and windows at opposite sides of the room are effectively to provide 
a spacious area for cross ventilation. At the same time, due to the shading devices 
and balconies to deflect unwanted heat, the air inside is comfortable. 
 
Implementation of environmental campaign 
The performance score of implementing the environmental activities is 3.1 which 
just attained at satisfactory level. The children’s planting area at the podium is the 
environmental activity to increase the occupants’ environmental consciousness. 
However, the planting area is too small that the occupants think it is not enough for 
all of them. More environmental campaigns should be implemented to keep The 
Orchards’ themes in green development.  
 
Prevention of noise level 
The noise level is not acceptable by the occupants. Its performance score is 2.1 only, 
which means ‘fair’. The main reason may be due to the traffic noise. There is a 
traffic road just next to The Orchards. The acoustic fins may not be effective to 
mitigate the noise. More effective measures and facilities are required to improve 
the current situation.  
 
Conclusion for Section II 
All in all, the vast majority of the occupants are satisfied with the performance of 
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The Orchards. It achieves good or excellent level in certain environmental aspects. 
It can be concluded that The Orchards provides a healthy and comfortable living 
environment from the occupants’ perspective. The occupants appreciate the use of 
natural lighting and ventilation, the provision of natural greenery area and the 
condition of air quality. In other words, the green features related to those 
environmental aspects function effectively. It is not groundless to say that The 
Orchards as a green building is effective. As a result, it implies that similar green 
buildings in Hong Kong are also effective.   
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Section III : Attitude Towards the Green Features
For the question whether green building is one of the factors for them in making 
home-buying decision in the future, 73% of the occupants are willing to buy 
apartment of green building in the future. They think that the living environment of 
green building is admirable after they have been living in The Orchards for about 
four years. Again, it proved that The Orchards is an effective green building. There 
is a market of green building if their performance is same as or even better then The 
Orchards. People are willing to pay a higher price for effective green buildings.  
 
The occupants were asked to select the most important aspects for residential 
building. It can be used as a standard for further development of green building. 
The result is presented in table 6.7. Use of natural ventilation (21%) and natural 
lighting (20%) are the major concern in choosing the residential building by 
occupants. The result is consistent with that for the performance of The Orchards. 
The performance of enhanced natural ventilation and natural lighting are regards as 
excellent by occupants. It implies that if the performance of the green building is 
good, the occupants will also consider that when choosing the residential building 
in the future.  
 
Chapter 6 – Analysis of Occupants’ Attitudes (Green Building Occupants) 
 
 
  - 98 -  
 
Table 6.7. Most important factors for residential building 
? Percentage of total occupants
Use of natural ventilation 21% 
Use of natural lighting ? 20% 
Use of energy saving system ? 15% 
Provide balconies ? 12% 
Provide lots of planting? 10% 
Provide a communal sky garden ? 7% 
Provide a wider corridor & lift lobbies ? 6% 
Provide a noise barrier ? 6% 
Implement environmental protection campaign 2% 
 
Thermal comfort and air quality are essential elements of a comfortable living 
environment. Natural ventilation ensures a circulation of air to the interiors. The 
placement of large openable windows, provision of lightwells, etc bring cross 
ventilation to the building. All of these can be incorporated in green buildings in 
Hong Kong. Natural lighting ensures a sufficient amount of light into the interiors 
and minimizes the use of artificial lighting. The sunshading devices, lighting sensor 
devices, etc help to optimize the use of natural lighting. It is possible to integrate 
them into green buildings in Hong Kong to meet people’s expectation of ideal 
home.  
 
Use of energy saving system (15%) is regarded as the third important factor 
because of the public environmental awareness and most likely it is related to their 
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cost saving. For example, energy efficient lighting system equipped with 
photoelectric switches and/or timer controls are effective in reducing the use of 
energy. 
 
Conclusion for Section III 
In short, maintaining a healthy and natural environment is the ideal condition for 
the occupants’ home. Well-ventilation, optimum use of lighting and efficient energy 
system are the essential elements. The occupants like to live in the building with 
these key elements that are already available in green buildings in Hong Kong. 
Green buildings in Hong Kong are effective from the occupants’ perspective.  
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Section IV : Suggestions for Improvement 
There are only a few suggestions for improvement in The Orchards. The services 
and environment of The Orchards may be still kept in good conditions. Among the 
suggestions, some are related to the green features. The occupants think the balcony 
is not useful as it is quite small. Some occupants even provided an additional 
method to improve the existing green design. They suggested the use of thermal 
insulation for external wall to minimize the indoor temperature.   
 
Moreover, the occupants concern about the maintenance of existing features, like 
the openable large window. They suggest that it is important to maintain all of them 
in good condition. Otherwise, the green building would not be effective in the long 
run.  
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6.2 Attitudes from Non-green building Occupants 
 
Section I : Concept of Building Green 
As the same as green building occupants, the questions about meaning of green 
building, cognition of activities and assessment about building green and the 
benefits of green building are asked to Les Saisons occupants.  
 
Although the occupants are not living in the green building, a large majority of the 
occupants (78%) have already heard the term ‘Green Building’. The reason may 
due to the promotion of green development in Hong Kong or they have lived in 
green building before. According to table 6.8, the occupants think that green 
building should included energy saving system (23%) and natural greenery area 
(22%). It reflects that they know the basic concept of ‘Green Building’. The 
occupants agree that energy saving system should be used in green building to 
minimize the use of resource and part of the area in green building should be 
provided with lots of plants to create a healthy environment.  
 
Table 6.8. Meaning of ‘Green Building’ 
? Percentage of total occupants 
With energy saving system 23% 
With natural greenery area ? 22% 
With environmental protection campaigns ? 18% 
With communal sky garden ? 13% 
With wider balconies? 11% 
With environmental construction technology? 9% 
With wider communal corridor & lift lobbies ? 4% 
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The environmental consciousness from the occupants can also be proved because 
the third priority of the meaning is environmental protection campaigns (18%). The 
percentage is relatively close to the first and second priority. Especially, the 
percentages of wider balconies (11%) and wider communal corridor & lift lobbies 
(4%) are quite low. The occupants think that those green features are not included 
in green building as they are not unique features of green building. It make no 
difference for the wider balconies, corridor and lift lobbies which could be provided 
by both green buildings and conventional buildings.  
 
Within the activities and assessment provided, over half of the occupants have 
already heard the Hong Kong Environment Assessment Method (HKBEAM) as 
shown in table 6.9. Most of the non-green building occupants know HKBEAM as it 
is the oldest one among the 4 options. It is launched since 1996 while the other are 
just launched a few years ago.  
 
Table 6.9. The realization of activities/assessment about building green 
? Percentage of 
total occupants 
Hong Kong Building Environmental Assessment Method 54% 
Green Building Award   22% 
Comprehensive Environmental Performance Assessment Scheme 17% 
Symposium on Green Building Labeling   7% 
 
Finally, the occupants were asked to identify the most significant benefits of green 
building. Referring to table 6.10, energy saving (31%), provision of comfortable 
quality of life (28%) and economic saving (25%) are the most significant benefits 
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from the occupants’ perspective. In chapter 2, The Benefits of Green Buildings, 
Green buildings offer economic savings and help to preserve the environment 
through reduced resource consumption. Moreover, green buildings incorporate 
superior air quality, abundant natural light, etc. to make a better place to live. All of 
these are consistent with the occupants’ perspective.  
 
Table 6.10. The most significant benefits from living in Green Building 
? Percentage of total occupants 
Energy saving? 31% 
Provide comfortable quality of life? 28% 
Economic saving? 25% 
Provide better air quality? 14% 
Provide lots of planting? 3% 
Other 0% 
 
Only 3% of the occupants reveal that it is a benefit if green buildings have lots of 
planting. Since conventional buildings also have planting, the benefits of that can 
be obtained in both conventional buildings and green buildings. So, providing lots 
of planting is not considered as a significant benefit from the occupants’ viewpoint. 
 
Conclusion for Section I 
Although there are occupants claiming that they have already heard and understood 
the concept of ‘Green Building’, their knowledge of building green is superficial. 
They know that green building is related to energy saving system, greenery area. 
However, they do not really recognize what the major and common green features 
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in green buildings. This may be due to the lack of living experience in green 
building. In Hong Kong, the majority of people have not lived in green building. 
They do not realize the whole concept of building green unless they are told about 
green features and benefits. It is necessary to promote the green concept to the 
public in order to boost the green development in Hong Kong.  
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Section II ; Attitude Towards the Green Features 
No matter what the occupant’s concept about building green is sufficient or 
deficient, their attitude toward the green features is considerable. They are the 
potential homebuyers who may choose the green building for their living place. So 
the more opinion provided toward green building, the better is the green 
development in the future.  
 
About 61% of the occupants consider that green building is one of the factors to 
consider in their home-buying decision. The percentage is not high because they do 
not have a clear concept of what a green building is. Thus, they have no confidence 
to live in a green building.  
 
Although the occupants do not really understand the green features, it is possible to 
find out their attitude about the effectiveness of green features. The occupants were 
asked to choose the most important aspects out of 9 options. As shown in table 6.11, 
use of natural ventilation (19%), energy saving system (19%) and natural lighting 
(16%) are the most important factors. Comparatively, the occupants think that the 
features in the building should provide cross ventilation like lightwells. Low flush 
water systems, sun shading devices are useful features to reduce the energy 
consumption. In addition, the large window and stepped building form are 
important to enhance the use of natural lighting.  
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Table 6.11. Most important factors for residential building 
? Percentage of total occupants 
Use of natural ventilation 19% 
Use of energy saving system ? 19% 
Use of natural lighting? 16% 
Provide a communal sky garden ? 11% 
Provide lots of planting? 11% 
Provide balconies? 8% 
Provide a noise barrier ? 7% 
Provide a wider corridor & lift lobbies? 6% 
Implement environmental protection campaign 3% 
 
Conclusion for Section II 
In summary, green building is quite valuable from occupants’ perception. Even 
though they are not living in green building, they will consider the green building in 
the future. Besides, lighting, ventilation and energy are the most important issues 
from the occupants’ perspective. More green features should be promoted and 
provided in the building. They should be considered seriously by the developers 
and the government for the green development in Hong Kong.  
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6.3 Comparsion of the Attitudes between Green Building Occupants and 
Non-green Building Occupants 
 
Section I : Concept of Building Green 
As shown in table 6.12, large number occupants from both green buildings and 
non-green buildings have already heard about the term ‘Green Building’. The result 
is satisfactory. It reveals that the promotion of green buildings is quite successful in 
the past 6 years. It can draw the public attention on green development. Moreover, 
it is observed that the percentage of green building occupants (83%) is a little 
higher than non-green building occupants (78%). It may be due to the living 
experience for green building occupants, but not for non-green building occupants. 
More efforts on promoting the green buildings to public are necessary in order to 
get faster growth of green development.  
 
Table 6.12. Have you heard of the term ‘Green Building’ 
? Green Building 
Occupants 
Non-Green Building 
Occupants 
Yes 83% 78% 
No? 17% 22% 
 
Surprisingly, the priority of the understanding of the term ‘Green Building’ is the 
same for occupants of green buildings and non-green buildings. As shown in table 
6.13, the percentages of the occupants for each of the meanings are very much alike. 
However, the numbers of the green building occupants are somewhere higher than 
that of non-green building occupants, for example, the energy saving system and 
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natural greenery area. Although both of them clearly understand that environmental 
preservation and greenery environment are the main concepts of green building, the 
green building occupants are slightly more aware of them. On the other hand, it is 
crucial to consider the occupants’ attitude toward the common green features. Since, 
the recognition of communal sky, wider balconies and wider communal corridor & 
lift lobbies are relatively low for both of them. The result implies that not only the 
basic concept but also the significant notion should be explained to the public, even 
for the occupants living in green buildings.  
 
Table 6.13. Meaning of ‘Green Building’ 
? Rank 
Green  
Building 
Occupants 
Rank
Non-Green 
Building 
Occupants
With energy saving system 1 28% 1 23% 
With natural greenery area ? 2 24% 2 22% 
With environmental protection campaigns ? 3 12% 3 18% 
With communal sky garden ? 4 11% 4 13% 
With wider balconies? 5 11% 5 11% 
With environmental construction technology? 6 9% 6 9% 
With wider communal corridor & lift lobbies 7 6% 7 4% 
 
The priority of understanding the activities or assessment about building green is 
identical for both types of occupants. As shown in table 6.14, it is expected that the 
green building’ occupants are familiar with the Hong Kong Building Environmental 
Assessment Method and Green Building Award as discussed before. Conversely, 
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they are also realized by the non-green building occupants. The Hong Kong 
Building Environmental Assessment Method and Hong Kong Professional Green 
Building Council are successful in introducing the concept of green building to the 
public.  
 
Table 6.14. The realization of activities/assessment about building green 
? Rank 
Green 
Building 
Occupants 
Rank 
Non-Green 
Building 
Occupants
Hong Kong Building Environmental 
Assessment Method 
1 46% 1 54% 
Green Building Award   2 35% 2 22% 
Comprehensive Environmental 
Performance Assessment Scheme 
3 11% 3 17% 
Symposium on Green Building Labeling  4 7% 4 7% 
 
Eventually, the concept of green building toward the benefits is investigated. 
Referring to table 6.15, the priorities for both types of occupants are similar. In 
contrast to the green building occupants, the benefit of energy saving, are treated as 
the greatest benefit by the non-green building occupants, rather than providing 
comfortable quality of life. The reason is that non-green building occupants are lack 
of real experience of living in green building. It is quite difficult to expect how well 
the quality of life is. Therefore, they have high expectation on minimizing the use 
of energy. Equally, the condition is the same for priority 3 & 4. Non-green building 
occupants treat economic saving more important than providing better air quality. 
They may concern more on reduction of operation cost for green building. 
Obviously, it can be said that the green building occupants pay closer attention to 
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environmental protection than their own financial benefits when comparing to 
non-green building occupants.  
 
Table 6.15. The most significant benefits from living in Green Building 
? Rank
Green 
Building 
Occupants 
Rank 
Non-Green 
Building 
Occupants 
Provide comfortable quality of life? 1 40% 2 28% 
Energy saving? 2 33% 1 31% 
Provide better air quality? 3 15% 4 14% 
Economic saving? 4 10% 3 25% 
Provide lots of planting? 5 2% 5 3% 
Other 6 0% 6 0% 
 
Conclusion for Section I 
Green and non-green building occupants have similar attitude and understanding 
toward green building. However, strictly speaking, green building occupants have a 
little bit more knowledge on green issues. Specially, the benefits of green building 
are deeply grasped by green building occupants due to their existing feeling from 
living in green building. But, the features in green buildings are not really 
recognized by both types of occupants. If someone do not know the distinctive 
features for green building, it is not easy to motivate them to live in it. For that 
reason, building owners and/or occupants must be educated about the building 
green concepts (Rocky Mountain Institute, 1998) 
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Section II : Attitude Towards the Green Features 
The comparison in table 6.16 shows that both types of occupants are willing to 
consider green building in purchasing their apartment in the future. It can be 
explained that they have a positive impression towards green buildings. They also 
believe that green building would provide a better living environment than that 
from conventional building.  
 
Table 6.16. Is green building affecting home-buying decision? 
? Green Building 
Occupants 
Non-Green Building 
Occupants 
Yes 73% 61% 
No? 27% 39% 
 
Table 6.17 shows that both types of occupants rank energy saving system and use 
of natural ventilation and lighting as the most important factors. In other words, 
green features like large windows, reflectors and automatic switching photocells are 
greatly welcomed and appraised by both green and non-green building occupants. 
Extremely, implementations of environmental protection campaign are not expected 
by both types of occupants. It is because there are already lots of environmental 
activities in the society. It is redundant to provide such environmental protection 
movement in the buildings.  
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Table 6.17. Most important factors for residential building 
? Rank
Green  
Building 
Occupants 
Rank 
Non-Green 
Building 
Occupants
Use of natural ventilation 1 21% 1 19% 
Use of natural lighting? 2 20% 3 16% 
Use of energy saving system? 3 15% 1 19% 
Provide balconies? 4 12% 6 8% 
Provide lots of planting? 5 10% 4 11% 
Provide a communal sky garden? 6 7% 4 11% 
Provide a wider corridor & lift lobbies? 7 6% 8 6% 
Provide a noise barrier? 8 6% 7 7% 
Implement environmental protection campaign? 9 2% 9 3% 
 
Conclusion for Section II 
Buildings integrate with effective green design features would be attractive to the 
potential homebuyer. The conditions of the occupants’ ideal homes are already 
available in green building design. Therefore, it can be regarded that nowadays the 
green buildings are effective and desirable from the occupants’ perspective. 
However, the current performance of green buildings should be improved 
continually to meet the changing advanced technology.  
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Overall Conclusion 
The surveys for green and non-green buildings occupants are summarized that most 
of the people in Hong Kong understand the concepts of building green elementarily. 
They have already heard about the term ‘Green Building’ and the most common 
assessment of green buildings.  
 
Nevertheless, the detailed information about green buildings is not concerned. They 
do not really familiar with what the green features should be included in the green 
buildings. They do not realize the most important issue in green buildings. It may 
be due to their lack of knowledge or misunderstanding towards the green buildings. 
So, education is a vital catalyst of green building development (Loh, 1998). The 
Hong Kong government and the construction practitioners are responsible for 
giving the public a clear picture of green issues.  
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CHAPTER 7 
CONCLUSION & RECOMMENDATIONS 
 
7.1. Lack of Knowledge on Green Buildings 
 
This study reveals that the term “Green Building’ is widely disemminated to the 
public. The majority of the occupants claimed that they have already heard about 
the term “Green Building’ and the name of the green building activities and 
assessment. However, their knowledge of green buildign is still limited. They know 
that green building is the building with lots of natural greenery area and the 
building with energy saving system to conserve the resources. After analyzing the 
results of surveys, green building occupants are well acquainted with the concept of 
green building by comparing with that of non-green building occupants. It is 
because they have been living in green buildings since 2003.  
 
Under the lack of experience, non-green building occupants merely obtain the 
knowledge through the media. There are no defined paper or document about 
building green only for public.At present, the statutory guidelines or regulation, for 
instance the Joint Practice Notes, are just incentives for provision of green feature 
by developers. Although all of them are available to the public, the target group is 
mainly for the developers. It seems ignoring the fact that the developers will 
develop green buildings only if there is a market (Kambeitz, 1999; Loh, 1998). 
There is no need for providing green building if no one want it in the world. It is 
important to provide clear information to the public. Otherwise, it is difficult to 
promote the green development in its entirety.  
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7.2. Performance of Green Features from Occupants’ Perspective 
 
Although not many green building occupants realizing the existence of green 
features in green buildings, a large number of them are using the green features 
frequently. The green features are not useless but utilizing their function effectively. 
This study shows that most of the occupants are satisfied with the performance of 
environmental aspects in green buildings. The performance score of all 
environmental aspects are attained at satisfaction level. Specially, the performance 
of exposure the natural lighting is closely performed to an excellent level. In 
another word, the green features like large openable windows in bedroom, the 
corridor and lift lobbies are the most effective.  
 
The result indicates that green features take effect in green buildings to provide a 
desirable living envrionment from the occupants’ perspective. When applying to 
green buildings with similar or even better functions of green features in Hong 
Kong, the green buildings are effective in term of provision of healthy and 
comfortable living environment. The effective of green building can also be 
confirmed as most of green and non-green building occupants are interested in 
purchasing flats in a green building in the future. It is affirmed that green buildings 
perform effectively in accordance with the better use of natural resources, the better 
use of energy and provision of characteristic green features.  
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7.3. Further Development of Green Building 
 
Encouragement to Developer in Green Development 
The developers play an important role in the growth of green building. The 
performance of green building mainly depends on how well of the design and 
features are provided in the building. The government can encourage developers to 
implement environmentally responsible building design by providing appropriate 
incentives (Lok, 1997). It would be combined with voluntary application and 
mandatory request of building environmental development control. More benefits 
can be granted to developers if they consider green building design crucially in 
their project. Therefore, the change of developer’s attitude toward green building 
design can introduce contractually to the architects and contractors to know more 
about green development. They can then keep track of the green design to look at 
the environmentally friendly method in term of building materials, building 
facilities, service system and so on.  
 
Education to the Public in Green Development 
To transform the construction industry into a more environmental friendly 
consciousness, it is necessary to change the building culture in Hong Kong through 
education. Apart from the incentive of green design toward the profession, the 
public also need to be educated about green development. To initiate the tangible 
concept on building green, the best use of green features, the benefits of green 
building are the most beneficial way for the public to thoroughly understand the 
green development. It can stimulate public interest in living in green building. The 
biggest driving force for urging a public awareness in green design is by the 
government (Cheung, 1999). It is possible to achieve by publicity, public debate 
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and public competition about green development. Indeed, it may take several years 
to accomplish the purpose desired, but it is critical to create a sustainable green 
building environment for the prosperity. It is worth to pay efforts on developing a 
green environment atmosphere in the construction industry.  
 
Improvement of Building Assessment Tool 
Despite there are different kind of green features and services available in the 
construction industry, however, the mandated vested building performance index is 
not enough in Hong Kong. Nowadays, there is no consensus on exactly what 
‘Green Building’ are and there are many divergences on criteria included in 
different tools and different regions (Cheung, 1999). The common one may be the 
Hong Kong Building Environmental Assessment Method. To establish the growth 
of green building fully, the setting up of a statutory building performance 
assessment principle for all the building is crucial. It acts as an effective measure to 
evaluate the building performance in respect of energy efficiency, resource 
preservation and environmental protection. The building performance assessment 
principle is probable formed with government participation to provide an all-round 
structure. However, the construction technology is changing rapidly, so the formed 
principle should be often updated as flexibly and quickly as the construction 
technology advances.   
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7.4. Limitations of the Study 
 
Scope of study 
The topic of this study is critical analysis of the effectiveness of green buildings in 
Hong Kong from the occupants’ perspective. All of the green buildings in Hong 
Kong are expected to be investigated. However, the survey is focused on only one 
of the green buildings - The Orchards. It is because the resource and time are 
limited. It is impossible to conduct the survey for all 278 green buildings in Hong 
Kong. Moreover, The Orchards is the only one green building which permitted for 
carrying out the survey within a number of applications.  
 
Method of study 
In this study, the questionnaire survey is decided to collect the occupants’ attitude 
from green building. The limitations are defined by using this method.  
 
It is difficult to get permission from the property management office to distribute 
the questionnaire to the households. It is because they claimed that the 
questionnaire survey may disturb the residents. Even if the survey is allowed, the 
questionnaire takes too long for approval.  
 
Additionally, the return rate is considered low normally for questionnaire survey. It 
means that only small proportions of the respondents are involved. Besides, the 
quality of the response is difficult to control as the respondents may be biased and 
misunderstand the questions. Therefore, the questionnaire should be reasonably 
short with simple questions.  
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7.5. Recommendations for Further Studies 
 
Barriers between Different Parties 
The development of green buildings involved the cooperation of different parties, 
for instance, the developers, the government. However, they may have different 
targets toward the green development. The developers may focus on profit-making.  
They wish to develop a building which can attract many home buyers. Therefore, 
they may ignore the environmental friendly issue. On the other hand, the 
government may focus on environmental movement. The building should fulfill the 
environmental requirements. Thus, it is recommended to explore the barriers of 
collaboration between different stakeholders for green development. 
 
Developers’ Intentions of Developing Green Buildings 
This study investigates the effectiveness of green buildings according to the attitude 
of occupants. It clearly knows their wants and needs towards the green buildings. 
However, the support from developers in designing the green building is also 
valuable for the growth of green building. Another study can focus on whether the 
developers are interested in green building and what are their considerations when 
developing green buildings. Therefore, it is recommended to examine the 
developers’ attitude toward green development and the benefits and difficulties of 
developing green building. .  
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